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INTRODUCTION
PURPOSE

The purpose of this Data Catalog of Satellite and Rocket Experiments is to announce the availability of re-
duced experimental space science data, to describe these data, and to inform potential data users of the services
provided by the National Space Science Data Center (NSSDC).

This Catalog has previously been published semiannually, in January and July. The volume of data is now
such that the Data Center is considering either an annual or biennial edition with supplements as necessary. Changes
in the publication schedule will be defined in the next issue. A companion volume, the Catalog of Correlative Data
(data primarily obtained by ground-based instruments and scientific facilities) is published biennially. An up-to-
date listing of available correlative data is maintained at the Data Center.*

DATA DESCRIPTION

This Catalog lists data obtained from experiments carried into the upper atmosphere and space by satellites,
probes, and sounding rockets. All data listed herein have been collected after July 1957.

The data are stored in tabular, graphic, or computer forms. The content, form, and volume of the data ob-
tained from each experiment are indicated in the experimental data descriptions provided in this Catalog. Ref-
erences to Data Users’ Notes, which describe the reduction techniques and data format, are also included as appropriate.

CATALOG ORGANIZATION

This Catalog is divided into seven major parts plus an appendix. The first four parts are discipline oriented
and are arranged according to satellite launch date. The remaining sections of the Catalog contain listings of
rocket data, satellite maps, and data still being processed at NSSDC. As another point of entry, Appendix A
provides a listing by electron and proton detector threshold energies of appropriate experiments listed in the
Catalog. In addition to an investigator index showing current affiliation, a general index to the data described
in the Catalog is provided in terms of spacecraft name, experiment name, experiment affiliation, and broad space
science discipline.

As a special service, the Data Center provides certain computer programs with the appropriate
documentation to qualified space science data users. The programs include the “B, L Transformation
Computer Program,” prepared by C. E. Mcllwain, “TRECO, An Orbital Integration Computer Program
for Trapped Radiation,” documented by A. B. Lucero, and programs for “Computation of the Main
Geomagnetic Field from Spherical Harmonic Expansions,” documented by J. C. Cain, Shirley Cain,

W. E. Johnson, and D. C. Jensen.

DATA AVAILABILITY AND COSTS

Data listed in this Catalog are available for use in scientific investigations. Data can be provided in the forms
listed under each experiment description. As resources permit, for small requests the Data Center will attempt to
supply the data requested without cost to the user. When a charge for reproduction and dissemination of data be-
comes necessary, the requester will receive notification of the costs before the data are sent.

*Correlative data are available to NASA pérsonnel; other users may view the data at NSSDC, or may obtain the information di-
rectly from the appropriate source, which will be provided upon request.
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ORDERING PROCEDURES
A user may obtain data in any of the following ways:

1. Letter request

2. Data Request Form (two forms are included at the end of this Catalog)
3. Telephone request

4. On-site request (see Facilities and Services Section)

Anyone who wishes to obtain data for a scientific study should specify the name and/or number of the sat-
ellite/rocket and the experiment, the form of data, and the timespan of data requested. A user should also specify
why the data are needed, the subject of his work, the name of the organization with which he is connected, and
any Government contracts he may have for performing his study.

When a user requests data on magnetic tapes, he should provide additional information concerning his plans
for using the data, e.g., what computers and operating systems will be used. In this context, the Data Center is
compiling a library of routines which can unpack or transform the contents of many of the data sets into formats
which are more appropriate for general use. NSSDC will be happy to provide information concerning the services
it can perform for any given data set. '

When requesting data on magnetic tape, the user must specify whether he will:

1. Supply new tapes prior to the processing, or

2. Return the original NSSDC tapes after the data have been copied
LOCATION

NSSDC is located in Building 26 at the Goddard Space Flight Center in Greenbelt, Maryland. The Data
Center’s official address is:

National Space Science Data Center
Goddard Space Flight Center

Code 601

Greenbelt, Maryland 20771

Phone: 301 982-6695

FACILITIES AND SERVICES

The Data Center at present has on file data in the media specified in each experiment description. Resident
and visiting scientists are invited to study the data while visiting the Data Center. In addition to having reproduc-
tion capabilities, NSSDC provides facilities for on-site data use. The Data Center staff will assist users with individ-
ual data searches and with the use of equipment.

PARTICIPATION

The National Space Science Data Center invites members of the scientific community to contribute data
from satellite and sounding rocket experiments. NSSDC assigns a specialist in the appropriate scientific discipline
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for each experiment to arrange for data acquisition with the principal investigator and to help solve related prob-
lems. Acquired data will be cataloged and made available to users according to established procedures. Scientists
who have not been contacted by one of the subject specialists and who have analyzed or reduced data available
for contribution are requested to contact NSSDC in order that transferral of the data may be arranged.

The Data Center is continually striving to increase the usefulness of this Catalog by improving the data de-
scriptions and including all pertinent information. A number of the data descriptions have also been rewritten for
this issue, and, whenever known, the spacecraft orbital parameters and the investigators’ names and affiliations
have been included in the announcement of data. Scientists are invited to submit their comments or recommen-
dations to NSSDC regarding the data available, the services provided, and the contents and format of this Catalog.
The Data Center is attempting to distribute the Catalog to all interested scientific personnel. Recipients are urged
to inform potential data users of its availability. Anyone wishing to receive a copy of this publication can have
his name added to the distribution list by phone or letter request.

ABBREVIATIONS

Abbreviations used throughout this Catalog are listed below. Note that the same abbreviation is used for
both the singular and plural. In some cases the number of letters in an abbreviation has been limited for use in
computerized listings.

A - angstrom unit

AFB - Air Force Base

AFCRL - Air Force Cambridge Research Laboratories
AHMD - Ahmedabad, India

Al — Ascension Island, B.W.I.

AIL - Airborne Instruments Laboratory
Alosyn ~ Alouette topside sounder synoptic data
amu - atomic mass unit

AND - Andoya, Norway

Ap - magnetic activity index

APL — Applied Physics Laboratory (Johns Hopkins University)
ARC - Ames Research Center

ASE - American Science and Engineering, Inc.
AU - astronomical unit

AVCO - AVCO Corporation

BARK - Barking Sands, Hawaii

BBRC . - Ball Brothers Research Corporation
BCD - binary coded decimal

BERN - University of Bern

BE-SYS - Bell System

BNRC - British National Research Committee
bpi - Dbits per inch

BRL - Ballistics Research Laboratory

BTL - Bell Telephone Laboratories

B.W.I - British West Indies

°c - degrees Celsius (Centigrade)

CALB - University of California, Berkeley

CALU - University of California
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CAS
cC
CDC
cm
CNET
COLL
COLO
COMP
CORN
CR
CRL
CRO
CRPL
CSIR

de
DCS
deg
DOD
DOP
DRTE
DUDL

EGL
emf
ESSA
etal
euv
ev

FC
F.L.
FR
FsU
ft
Ft.

GCA
GE
GHz
GIT
GM
gm
GMT
GSFC

HARV
HOL
hr
HRIR

Cassino, Brazil

cubic centimeter

Control Data Corporation

centimeter

Centre National d” Etudes des Telecommunications
University of Alaska

University of Colorado

composition

Cornell University

counting rate

See AFCRL

Ship Croten

Central Radio Propagation Laboratory, now ITSA, ESSA
Commonwealth Scientific and Industrial Research Organization

direct current
direct couple system (IBM)

* degree

Department of Defense

Doppler Shift (reduction method)

Defence Research Telecommunications Establishment, Canada
Dudley Observatory

Eglin AFB, Florida

electromotive force

Environmental Science Services Administration
and others

extreme ultraviolet

electron volt

Fort Churchill, Canada

focal length

Faraday Rotation (reduction method)
Florida State University

foot

Fort

Geophysics Corporation of America
General Electric Corporation
gigahertz

Georgia Institute of Technology
Geiger-Mueller

gram

Greenwich mean time

Goddard Space Flight Center

Harvard University

Holloman AFB, New Mexico

hour

high-resolution infrared radiometer
hertz
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IBC ~ International Brightness Coefficient

IBM ‘ - International Business Machines

ID ~ Identification

ILL - University of Hlinois

in. - inch

INCO ~ INCOSPAR (India)

Is. - Island

ITSA - Institute for Telecommunication Sciences and Aeronomy, ESSA
JHU - Johns Hopkins University

JPL - Jet Propulsion Laboratory

°K - degrees Kelvin

KAR - Karachi, Pakistan

kev - kiloelectron volt

KIR - Kiruna Geophysical Observatory

KNZ - Cape Karikari, New Zealand

KOR - Kononi Beach, Greece

km - kilometer

KRON - Kronograd, Sweden

KYU - University of Kentucky

L - lambert

LARC - Langley Research Center

LASL - Los Alamos Scientific Laboratory

LERC - Lewis Research Center

LKHD - Lockheed Missiles and Space Division
LRL - Lawrence Radiation Laboratory

ma - milliampere

MDU ~ University of Maryland

Meyv - million electron volts

mg - milligram

mh - millihenry

MHz - megahertz

MICH - University of Michigan

min - minute

MINN - University of Minnesota

MIT ~ Massachusetts Institute of Technology
mm - millimeter

msec - millisecond

MUN - Munich, Germany

NASA - National Aeronautics and Space Administration
NAT ~ Natal, Brazil

NBSB - National Bureau of Standards, Boulder, Colorado
NCAR - National Center for Atmospheric Research
NDRE - National Defence Research Establishment
NHU ~ University of New Hampshire

No. - number

NOTS - Naval Ordnance Test Station
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NRL
NSSDC
NWSC
NYU

OAO
0GO
0SO

PB
PITT
PMR
pn
Pr.
PRC
PRIN
PRL
PROPAGT
PSU
Pt.
PTAR
PTMU
PUSC

RCA
REL
RES
rev
RF
RICE
RNMI
RRL
RSRS

SARD
SCAS
sec
SNI
SON
SRI
ster
STKU
STL
SUI
SUR
SYRA

TEMP
THU
TRW

Naval Research Laboratory
National Space Science Data Center
National Weather Satellite Center
New York University

Orbiting Astronomical Observatory
Orbiting Geophysical Observatory
Orbiting Solar Observatory

Point Barrow, Alaska

University of Pittsburgh

Pacific Missile Range

positive-negative (junction)

Prince

Pakistan Space and Upper Atmosphere Research Organization
Princeton University

Physical Research Laboratory, Ahmedabad, India
propagation

Pennsylvania State University

Port

Point Arguello, California

Point Mugu, California

Pennsylvania University Space Center

Radio Corporation of America

Raymond Engineering Laboratory, Inc.
Resolute Bay, Canada

revolution

radio frequency

Rice University

Royal Netherlands Meteorological Institute
Radio Research Laboratory, Tokyo, Japan
Radio and Space Research Station

Sardinia, [taly

Southwest Center of Advanced Studies, Dallas, Texas
second

San Nicolas Island, California

Sonmiani, Pakistan

Stanford Research Institute

steradian

Stockholm University, Sweden

Space Technology Laboratory (Now TRW Systems Group)
State University of Iowa (Now University of Iowa)
Surinam

Syracuse University

temperature
Thumba, India
TRW Inc.
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UCHI
UCL
UCLA
UCSD
UIA
ULA
UscC

VAR
VLF
Vs

WISC
WOO

WSMR

T >N

university

University of Chicago

University College of London
University of California at Los Angeles
University of California at San Diego
University of lowa

University of Alaska

University of Southern California
universal time

ultraviolet

volt

Varian Associates
very low frequency
versus

Wallops Island, Virginia

University of Wisconsin

Woomera, Australia

Wallops Station, Virginia

White Sands Missile Range, New Mexico

atomic number
gamma
wavelength
micron
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PART I. FIELDS AND PARTICLES

A. Radiation Zone Measurements

EXPLORER 1 - 1958 ALPHA 1

Apogee 2550 km Period 115 min
Perigee 358 km Inclination 33°

Energetic Particles Experiment — State University of Towa*

Investigators:
’ J. A. Van Allen
G. H. Ludwig

The radiation detector was an Anton type 314 Geiger-Mueller (GM) tube having an omnidirectional geometric
factor of 17.4 cm? ster, a total shielding of 1.5 gm/cm? of stainless steel, and an efficiency of 0.83 for fast charged
particles which penetrate the effective volume directly. The shielding corresponded to the threshold energy of 30-
Mev protons or to the extrapolated energy of 3-Mev electrons.

The tabulated data on approximately 900 pages are available for the period of February 1 to March 15, 1958,
and include the following:

1. Time of observation

2. Geographic position of satellite

3. Receiving station

4. Counting rate

5. Number of events, scaled by 32, which occurred during time interval

A Data Users’ Note (NSSDC 67-13) covering the reduction techniques and format of available data may be
obtained from NSSDC.

PIONEER 2

No orbit achieved.

*Now called University of Iowa.

330-268 O - 69 - 2
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Proportional Counter Telescope Experiment — University of Chicago

Investigator:
J. A. Simpson

A triple coincidence proportional counter telescope was used to measure cosmic-ray flux on the Pioneer 2
lunar probe. Since the third-stage booster failed to ignite, the experiment was confined to the altitude region be-
low 963 miles. However, the brief flight provided evidence that the earth’s equatorial region has higher flux and
energy than previously suspected.

The data obtained were restricted to a 12-min period from:

November 7, 1958, 07 hr 40 min 30 sec to
November 7, 1958, 07 hr 52 min 5.6 sec

Data are available on a printed sheet and include:
1. Time of observation (UT)

2. Geographic position of probe

3. Average counting rate

EXPLORER 4 - 1958 EPSILON 1

Apogee 2210 km Period 110.2 min
Perigee 262 km Inclination 51°

Trapped Radiation Experiment — State University of lowa*

Investigators:
J. A. Van Allen
C. E. Mcllwain
G. H. Ludwig

The purpose of this experiment was to extend the first measurements of the trapped radiation belt discovered
with Explorers 1 and 3 and to provide measurements of artificially injected electrons from the three high-altitude
nuclear detonations Argus I, II, and III. The experiment consisted of four separate radiation detectors and associ-
ated electronic circuitry. Detector A was a plastic scintillation counter shielded with 0.14 gm/cm?2 of aluminum
over a conical collimator aperture which provided a trapezoidal angular response of 6° half angle which fell to zero
at 19°. The detector was sensitive to electrons above about 700 kev and protons above 10 Mev. Detector B was
a cesium iodide scintillation counter with an angular response similar to Detector A. However the shielding over
the crystal consisted of 0.2 mg/cm? of aluminum and 0.8 mg/cm? of nickel. The anode current of the photomul-
tiplier tube provided a measure of the total energy lost in the crystal by electrons with energies greater than 20 kev
and protons with energies greater than 400 kev. Detector C was an Anton type 302 Geiger-Mueller tube which was
shielded only by the satellite structure and the electronic components of the payload. This shielding varied from
1.2 to 5 gm/cm?2. This detector mainly measured electrons above 3 Mev in energy and protons above 30 Mev.

*Now called University of Iowa.
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Detector D was another 302 GM tube which was surrounded by a lead cylinder of 1.6 gm/ cm? thickness with
slightly thicker lead plugs on the two ends. This detector responded mainly to electrons greater than 5 Mev and
protons greater than 40 Mev.

The counting rate data for detectors A, C, and D and the energy loss rate for detector B are time ordered on
two magnetic tapes. These tapes are packed at a density of 556 bpi, in BCD mode, made on an IBM 7094.

Data are available for certain time intervals within the following time periods:
Detector A July 26 to September 3, 1958
Detectors B, C, D July 26 to September 18, 1958

Each logical tape record consists of the following quantities:

1. Time

2. Detector C and D counting rates

3. Detector A maximum, minimum, and average counting rates

4. Detector B maximum and minimum energy loss rates

5. Scalar magnetic field intensity (gauss)

6. Mcllwain’s L parameter (earth radii)

7. B/B,,

8. Latitude (degrees)

9. Longitude (degrees)

10. Altitude (km)

EXPLORER 6 - 1959 DELTA 1

Apogee 42 000 km Period 12.7 hr
Perigee 250 km Inclination 47°

lonization Chamber/GM Tube Experiment — University of Minnesota

Investigators:
J. R. Winckler
R. Arnoldy
R. A. Hoffman
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An argon-filled ionization chamber and an Anton type 302 Geiger-Mueller tube were flown on the spin-
stabilized satellite. The ionization chamber, which responded to protons (Ep >23.6 Mev) and electrons (E, >
1.55 Mev), failed after August 25, 1959, probably due to wear-out following a solar flare which produced a count
rate in the chamber greater than 30 pulses per sec. The Geiger-Mueller tube, which was operational for 2 months,
responded to protons (Ep >36.4 Mev) and electrons (E, > 2.86 Mev).

NSSDC has the following data available on 35-mm microfilm:

1. Tabulations of raw and corrected counting rates including date, stations, and universal time for August 7
to October 6, 1959

2. Plots of the ion chamber rate, Geiger-Mueller rate, and geocentric distance vs universal time for August 7
to October 6, 1959

3. Computer listings of the calibrated digital data for August 7 to October 2, 1959, which include the
following:

a. Date, station, and universal time
b. Height, right ascension, declination, and east longitude
c. Ion chamber and Geiger-Mueller rates

In addition, NSSDC has data in the following forms:

1. Sanborn oscillograms made from the tapes for August 7 to October 3, 1959, on 46 rolls of 35-mm
microfilm

2. Computer listings of the uncalibrated digital data

A Data Users’ Note (NSSDC 67-04) covering the reduction techniques and format of available data may be
obtained from NSSDC.

Proportional Counter Telescope Experiment — University of Chicago

Investigators:
J. A. Simpson
C.Y.Fan
P. Meyer

The experimental apparatus was similar to the equipment on the Pioneer 5 space probe; namely, a wide-
angle, triple coincidence counter telescope surrounded by 5 gm/cm? lead which detected protons with energies in
excess of 75 Mev and electrons of more than 13 Mev. Bremsstrahlung caused by electrons in the energy range of
0.2-13 Mev were measured independently.

The following graphical and tabular data are available on two rolls of 35-mm microfilm for the periods
indicated:

1. Graphs of counts vs time from the triple coincidence channel for the period of August 7 to September
10, 1959

2. Graphs of counts vs time from the single counter channel for the period of August 7 to October 6, 1959
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3. Graphs of counts vs time for both the single and triple coincidence channels for the period of August 10
to October 6, 1959

4. Tabulations of estimated equatorial count rate for pitch angles from 0.4 to 1.4 at 1-min intervals for ap-
proximately 25-min periods when the satellite was near the equator. Data are available for the period of
August 7 to September 30, 1959.

Data include:

. Time of observation

. Magnetic latitude

. Geocentric range

. Estimated equatorial count rate
. Observed count rate

Ratio of B to B,

O O o

5. Graphs of Climax neutron monitor data from August 8 to September 10, 1959

6. Tabulations of the calibrated data from the digital telemetry system of the satellite for the period of
August 7 to October 2, 1959

Data include:

. Time of observation

. Longitude of the satellite

. Geocentric range

. Right ascension of the satellite

. Declination of the satellite

Single channel count rate

. Triple coincidence channel count rate

@ rh e Lo o

NSSDC also has:

1. Sanborn oscillograms, made from the tapes for August 7 to October 3, 1959, on 46 rolls of 35-mm
microfilm

2. Computer listings of the uncalibrated digital data of the telemetry system for August 7 to October 2,
1959

Scintillation Counter Experiment — Space Technology Laboratory*

Investigators:
C.P. Sonett
T. A. Farley
A. Rosen

The detector consisted of a cylindrical plastic scintillator approximately 1 in. in diameter and 1/4 in. thick
cemented to a Dumont 6467 photomultiplier tube. The detector was covered with a foil having a thickness of

*Now TRW Systems Group.
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3.3 mg/cm?. An electronic bias was used in order to count only particles losing 100 kev or more of energy in the
scintillator. The foil thickness, the permitted angle of penetration of the foils, and the electronic bias of 100 kev
determined the minimum detectable energy, which was 200 kev for electrons and 2 Mev for protons.

The data are available in the form of 41 plots that cover the period of August 8 to September 10, 1959, and
include:

1. Date, universal time, and orbit number
2. Count rate

3. Geomagnetic latitude and radial distance
Also available are:

1. Sanborn oscillograms that were made from the tapes for August 7 to October 3, 1959, on 29 rolls of 35-
mm microfilm

2. Sanborn oscillograms that resulted from additional filtering of the analog magnetic tapes on 11 rolls of
35-mm microfilm

3. Computer listings of the uncalibrated and calibrated digital data from the telemetry system for August 7
to October 2, 1959

A Data Users’ Note (NSSDC 67-18) covering the reduction techniques and format of available data may be
obtained from NSSDC.

EXPLORER 11 - 1961 NU 1

Apogee 1786 km Period 108.1 min
Perigee 486 km Inclination 28.9°

Crystal Sandwich/Cerenkov Counter Experiment — Massachusetts Institute of Technology

Investigator:
G. P. Garmire

Charged particles were detected by a scintillator plastic, a NaI(T1)/CsI(T1) crystal sandwich, and a lucite
Cerenkov detector in concert with photomultipliers. The energy thresholds for each detector, determined by the
detector characteristics and the associated shielding, were as follows: :

Detector Electron Proton

Scintillation Plastic

(upper portion}) 350 kev 3.5 Mev
Scintillation Plastic

(lower portion) 400 kev 35 Mev
Crystal Sandwich 400 kev 75 Mev

Cerenkov 15 Mev 350 Meyv
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The detectors were directional; consequently different angles of incidence resulted in different thresholds.

The data are available on punched cards and on a card image magnetic tape with a density of 556 bpi. The
time periods of the data are from April 28 to November 12, 1961.

Data include:

1. Universal time

2. Latitude, longitude, and altitude
3.B,L,and B,

4. The count rate for each detector and for the coincidence pulses between the crystal sandwich and the
Cerenkov detector

A Data Users’ Note (NSSDC 68-04) covering the reduction techniques and format of available data may be
obtained from NSSDC.

EXPLORER 12 - 1961 UPSILON 1

Apogee 77 300 km Period 26.5 hr
Perigee 300 km Inclination 33°

Charged Particle Detector Experiment — State University of Iowa*

Investigators:
J. A. Van Allen
L. A. Frank
B. J. O’Brien
C. D. Laughlin
J. A. Freeman

The experiment was designed to measure the flux and energy of charged particles and cosmic rays and to
determine their spatial and temporal distribution over the spacecraft orbit. The detectors included a shielded
(~1 gm/cm? mica) Anton type 302 Geiger-Mueller tube, a magnetic spectrometer utilizing three thin-windowed
(1.2 mg/cm? mica) Anton type 213 Geiger-Mueller tubes, and three cadmium sulfide crystals for measurements
of the total energy flux of protons Ep > 1 kev and electrons E, > 200 ev. The response of each detector was
accumulated for 10.24 sec by the on-board experiment encoder, and the contents of the accumulators were tel-
emetered at the end of each sampling interval. The encoder accumulators were time-shared so that each detector
response was sampled once every 79 sec.

Counting rate data fully merged with orbital information and ordered chronologically for the entire period
of usable telemetry coverage are available on three magnetic tapes. The data are packed at a density of 556 bpi in
BCD mode, at five logical records per physical record with a logical record length of 342 characters.

Data are available for the period of August 16 to December 6, 1961.

*Now called University of lowa.
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Data include:

1. Time of observation

2. Geographic position of satellite

3. Geomagnetic position

4. Position relative to the sun

5. Counting rate

The same data are also available in graphic form.

A Data Users’ Note (NSSDC 67-16) covering the reduction techniques and format of available data may be
obtained from NSSDC.

ORBITING SOLAR OBSERVATORY (0SO 1) - 1962 ZETA 1

Apogee 595 km Period 96 min
Perigee 550 kmm Inclination 33°

Inner Van Allen Belt Experiment — Lawrence Radiation Laboratory

Investigators:
Proton-Electron Analyzer, C. D. Schrader
Solar Neutron Detector, W. N. Hess

The proton-electron analyzer monitored the time and position variations of the fluxes of protons of energies
greater than 1.5 Mev and electrons of energies greater than 110 kev. A single stilbene crystal on a single RCA type
6199 multiplier phototube was used as a scintillator to detect and separately count protons and electrons. The
discrimination is accomplished by electronic pulse-shape discrimination and is based upon the fact that in certain
scintillators protons and electrons produce fluorescent pulses with distinctly different decay times.

The neutron flux detector consisted of a boron trifluoride proportional counter enriched in boron 10
B F 3) for measurement of neutron flux and background and a boron trifluoride proportional counter depleted
in boron 10 (B! F3) for measurement of background radiation. The BF 3 counters were covered with about
1-1/2 in. of moderator to make the neutron count rate larger. This detector had a nearly constant efficiency from
one kev to several Mev.

The majority of the data for the period of March 7 to May 15, 1962, are available in graphical form (one
graph per orbit) on 19 rolls of microfilm. The following types of graphs are included:

log CR 19 vs time
log CRpyy vs time
log CRp vs time
log CRy, vs time
log CRE /64 vs time

time vs altitude, latitude, longitude
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log CR g0 vs L during day

log CRpyg vs L at night

log CR vs L during day

log CR, vs L at night

log CRg vs L during day

log CRy vs L at night

log CRg/64 vs L during day

log CRg/64 vs L at night

log CRpyg vs angle of sun elevation
CR p vs B & L during day
CRp vs B & L at night
CRg vs B & L during day
CRg vs B & L at night
CRg /64 vs B & L during day
CRE/64 vs B & Lat l'llght

In addition, for some orbits, the following graphs are included:

CR, vs B & N during day
CRp vs B & A at night
CRg vs B & A during day
CRg vs B & A at night
CRgj64 vs B & N\ during day

RE/64~ vsB & A at nlght
log CR, vs magnetic field angle during day
logCR, vs magnetic field angle at night
log CRg vs magnetic field angle during day
log CRg vs magnetic field angle at night
log CRg/64 vs magnetic field angle during day
log CRE/64 vs magnetic field angle at night

TELSTAR 1 - 1962 ALPHA EPSILON 1

Apogee 5636 km Period 157.7 min
Perigee 954 km Inclination 45°

Charged Particle Detectors — Bell Telephone Laboratories

Investigator:
W. L. Brown

The Telstar 1 satellite carried a group of four detectors designed to measure the spatial distribution and fime
variation of trapped electrons and protons and crude properties of their energy distribution. The particle detectors
were all diffused-silicon p-n junction devices - solid-state ionization chambers which give pulse responses propor-
tional to the amount of energy deposited by an ionizing particle in the active volume of the semiconductor
material.
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Their energy ranges are:

Low-energy protons 2.4 - 25 Mev (in 9 ranges)
Medium-energy protons 26 - 34 Mev
High-energy protons >50 Mev
Electrons 200kev- 1 Mev

The data are contained on five binary magnetic tapes that were written with FORTRAN programs on an IBM
7094 under the control of the BE-SYS (Bell System) monitor at a density of 800 bpi. The tapes are file-structured

and are sequential in time. The type and the length of the logical records contained in a given physical record are
indicated by control words.

Data are available for the period of July 10, 1962, to February 21, 1963.
Data include:

1. Time of observation

2. Geographic position of satellite

3. Geomagnetic position, including B and L

4. Electron counting rates
5. Proton counting rates

EXPLORER 14 - 1962 BETA GAMMA 1

Apogee 98 533 km Period 36.4 hr
Perigee 281 km Inclination 33°

Trapped Particle Radiation Experiment — State University of Iowa*

Investigators:
J. A. Van Allen
L. A. Frank

The objectives of this experiment were to obtain definitive values of the absolute intensities of geomagneti-
cally trapped electrons and protons on comprehensive spatial and temporal bases, and to study the physical phe-
nomena at and near the boundary of the magnetosphere. The detectors included three halogen-quenched Anton
type 213 Geiger-Mueller tubes and a single Anton type 302 GM tube. The 213 tubes were designed to distinguish
between low-energy electrons (E 2> 40 kev) and low-energy protons (E 2> 500 kev), and to determine the separate
absolute integral intensities of electrons and protons. (See table on following page.) The 302 GM tube was
used as a general monitor and for comparison with similar 302 detectors on Explorers 4, 7, and 12. The counts

from each detector were accumulated for 10.24 sec and the contents of the accumulators were telemetered once
each 76.8 sec.

Counting rate data ordered chronologically are available on 10 Data Set A (Master File) magnetic tapes or on
two Data Set B (Science File) tapes. They are packed at 556 bpi, in BCD mode, 78 characters per logical record
with 10 records in each physical block. The data tapes were made on an IBM 7094 computer.

*Now called University of Iowa.
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S Shieldin Penetrating Particles
Anton Type & g
213A 1.2 mg/cm? mica Protons > 500 kev
Electrons > 40 kev
213B 48 mg/ecm? Al Protons > 4.5 Mev
Electrons > 230 kev
213C 1.2 mg/em? mica Protons > 500 kev
plus sweeping magnet Electrons > 200 kev
302 265 mg/em? Mg and Protons > 23 Mev
400 mg/cm? stainless Electrons > 1.6 Mev
steel

Data are available for the period of October 2, 1962, to August 11, 1963.
Data Set A includes:

1. Time
2. Data quality and time validity flags
3. Detector counting rate (counts/sec)

Data Set B includes:

Time

. Radial distance (km)

. Magnetic latitude (deg)

. Mcllwain’s L parameter (earth radii)

. Field strength (gamma)

. Geocentric latitude and longitude (degrees)

. Three-hour indices K

. Three-hour indices K, summed over 24 hours
. Detector counting rate (log [counts/sec | + 1)

R B N N P

EXPLORER 15 - 1962 BETA LAMBDA 2

Apogee 17 300 km Period 312 min
Perigee 310 km Inclination 18°

Charged Particle Detectors — Bell Telephone Laboratories

Investigator:
W. L. Brown

The Explorer 15 satellite carried a group of six diffused-silicon p-n junction particle detectors. These are
solid-state ionization chambers which give pulse responses proportional to the amount of energy deposited by an
ionizing particle in the active volume of the semiconductor material. The effective area of each detector is ~0.04
cmZ2, The approximate threshold energies of the three detectors for which data are available are as follows:
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Full Angular
Detector Electrons Protons Aperture of
Detector
I 0.5 Mev 2.1 Mev 20°
2.8 Mev 4.0 Mev
I 1.9 Mev 15 Mev 27 (209
I 2.9 Mev 22 Mev 27 (309

The data are contained on one binary magnetic tape that was written with FORTRAN programs on an IBM
7094 under the control of the BE-SYS monitor at a density of 800 bpi. The observed counting rates have been
interpolated to obtain the fluxes at fixed values of L, and the interpolated data are on a file-structured tape. Each
of the 62 files has an L value between 1.10 and 4.8, and the logical records are time-ordered within each file. The
number of logical records in each physical record is indicated by control words.

The data cover the period of October 27, 1962, to January 1, 1963, and each logical record includes:

1. Time of observation

2.Band L

3. Detector counting rates

4. Angle between spin axis and B vector

Ion-Electron Experiment — Goddard Space Flight Center

Investigators:
L. R. Davis
J. Wiliamson

The purpose of this experiment was to measure particle fluxes, types, and energy as a function of direction,
time, and position below, in, and above the Van Allen belts. The ion-electron scintillation detector consisted of
powdered phosphor on a photomultiplier tube which was located behind a stepping absorber wheel. The dc current
and pulse counting rates were measured simultaneously for each absorber position. The total energy flux was ob-
tained for seven absorber thicknesses by measuring the photomultiplier dc current.

The ion detector was operative over the energy range of 100 kev to 1 Mev for protons with maximum count-
ing rates of 104 counts/sec in each channel. The electron detector with a dynamic range of 105 was operative for
electrons between 10 kev and 100 kev. For average photomultiplier voltage, the minimum detectable energy flux
was 102 erg/sec. The total energy flux detector with a dynamic range of 105 was operative over the energy range
of 30 kev to 1 Mev for protons, and 10 kev to 100 kev for electrons. For average values of photomultiplier voltage,
the minimum detectable flux was 2 x 10~4 erg/sec.

The data are available on 18 magnetic tapes that are in the binary mode with odd-parity at a density of 556
bpi. The tapes were prepared by an IBM (7040/7094) DCS with each physical record consisting of 460 binary
words. These data cover the period of October 28, 1962, to January 27, 1963.

Data include:

1. Time of observation and orbit number
2. Geographic position of satellite
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3. Geomagnetic position, including B and L
4. Orientation information
5. Ion and electron detector count rate and current measurements

Charged Particle Experiment — University of California, San Diego

Investigator:
C. E. Mcllwain:

This experiment consisted of two plastic scintillation counters used to measure electrons and protons in the
earth’s radiation belts. Information about the electrons injected by the Starfish nuclear detonation was obtained,
and observations of injections due to the Russian detonations in October and November 1962 were made. The
omnidirectional detector was constructed by mounting a 0.4-cm-diameter sphere of plastic scintillator on a lucite
light pipe which was attached to a photomultiplier tube. This arrangement was shielded by a hemispherical alumi-
num shell of 1.8 gm/cm? thickness with much heavier shielding over the back hemisphere. Protons between 40 to
110 Mev were measured by one discriminator level. The lower level discriminator measured pulses corresponding
to energy losses in the crystal greater than 800 kev. The effective electron threshold given by Mcllwain is 5 Mev.

The directional detector was another scintillation counter which viewed out perpendicular to the spin axis of
the satellite through a specially constructed collimator which had an 8° half-angle conical field of view. The shield-
ing over the aperture amounted to .049 gm/ cm? of aluminum. The outputs from two separate discriminators were
monitored. The higher level discriminator output was mainly used to provide a proton subtraction to the lower
level discriminator output. Electron fluxes for energies greater than 0.5 Mev were obtained with this detector.

The accumulation time of 9.3 sec corresponded to averages over 7.6 revolutions of the satellite. Subsequently
the spin averaged counts were reduced by Mcllwain to unidirectional fluxes perpendicular to the magnetic field line.

The data are available on six time ordered magnetic tapes that are in binary mode with odd-parity at a den-
sity of 556 bpi. The tapes were prepared on a CDC 3600. Each logical record consists of twelve 48-bit words; 10
logical records are blocked to form a physical record. A logical record contains the following information:

. Time

. Detector counting rate

. Scalar magnetic intensity, B (gauss)

. Mcllwain’s L parameter

. B/B,

. Right ascension & declination of the B vector

. Longitude (degrees)

. Latitude (degrees)

. Altitude (km)

. Two flag words containing housekeeping data and noise indicators

OO W30 WS WP

fam—y

Fairly complete time coverage for the time period October 26, 1962, to January 30, 1963, are available.
These tapes are also being converted to an IBM compatible format where the quantities will appear as 36-bit words.
Only 36 bits of the original 96 bits for flags and housekeeping will be retained.

RELAY 1 - 1962 BETA UPSILON 1

Apogee 7421 km Period 185 min
Perigee 1317 km Inclination 47.5°




22 FIELDS AND PARTICLES

Charged Farticle Detectors — Bell Telephone Laboratories

Investigator:
W. L. Brown

The Relay 1 satellite carried two detectors designed to measure the spatial distribution and time variation
of trapped electrons and protons and crude properties of their energy distribution. The particle detectors were
diffused-silicon p-n junction devices. These are solid-state ionization chambers which give pulse responses pro-
portional to the amount of energy deposited by an ionizing particle in the active volume of the semiconductor
material.

Their overall energy ranges are:

Protons 2.5 -25Mev
Electrons 1.25 - 2 Mev

The data are contained on two binary magnetic tapes that were written with FORTRAN programs on an
IBM 7094 under the control of the BE-SYS monitor at a density of 800 bpi. The two file-structured tapes consist
of one electron L-table tape and one proton L-table tape. The first file of each tape is an identification record,
and the subsequent 61 files contain the data divided into L slices that cover the interval of 1.000 to 6.999.

The number and type of logical records that are contained in a given physical record are indicated by con-
trol words.

Data cover the period of December 13, 1962, to March 31, 1964, and include:
1. Time of observation
2. Band L

3. Proton and electron intensities

A Data Users’ Note (NSSDC 67-11) covering the reduction techniques and format of available data may be
obtained from NSSDC.

Proton-Electron Detector Experiment — State University of lowa*

Investigators:
C. Mcllwain
R. W. Fillius

The spatial and energy distributions of geomagnetically trapped particles were investigated by four charged
particle detectors and three pulse height analyzers. A 0.932-cm diameter sphere of plastic scintillator served as an
omnidirectional detector. Its threshold energies were 3.7 Mev for electrons and 35 Mev for protons. Three uni-
directional detectors were mounted perpendicular to the spin axis of the satellite. They were gated by a magne-
tometer to record data only when they pointed within 10° of the plane perpendicular to the local magnetic field
vector. This corresponded to an approximate measurement of the flux of locally mirroring particles. The trio
consisted of:

*Now called University of lowa.
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Geometric Factor Proton
Detector . 9
in cm= ster Energy Range
Silicon Surface Barrier Diode 0.0136 1.1to 14 Mev
Two Si-Li Drift Diodes 0.22 18.2t0 63 Mev
Plastic Scintillator Cylinder 0.0027 >5.2 Mev

The observed proton fluxes for each energy interval of the detectors were interpolated in time to every
crossing of selected magnetic shells. For each shell, coefficients were found for polynomials that related the
strength of the earth’s magnetic field and the time to the measured flux. A FORTRAN subroutine is available
that returns the proton flux in the desired energy interval for a specified point of space. The subroutine utilizes
the polynomial coefficients and proceeds by interpolation on the counting rates calculated at a set of points of
the L grid. The energy intervals, their associated ranges of L, and the date the data were corrected to are:

Energy Interval in Mev L in Earth Radii Date
1.1 tol4 1.5 to4.2 - Jan. 1, 1963
1.6 to 7.1 1.5 to4.2 Jan. 1, 1963
2.25t0 4.7 1.5 to4.2 Jan. 1, 1963
>5.2 1.7 t03.0 Jan. 1, 1963
18.2 to 25 1.3 t03.0 Jan. 1, 1963
25 to35 1.3 to29 Jan. 1, 1963
35 to63 1.4 to29 Jan. 1, 1963
>35 1.75t0 2.9 Jan. 1, 1963

The 10-sec averaged counting rates for each of the detectors are available on magnetic tape in three different
data sets. The three solid-state detectors have four separate ranges as well as two spin averaged rates which consti-
tute a total of 18 separate measurements. Data cover the time period May 26, 1962, to October 19, 1964,
and include:

Time of observation

B,B/Bg, L

Latitude, longitude, and radial distance

Right ascension and declination of the B vector

Cosine of the angle between B vector and satellite spin axis

Rl

The three tape sets are:

1. One L-ordered 7-track tape in BCD mode at a density of 556 bpi and produced on a CDC 3600. The
logical record consists of 216 characters blocked 5 logical records per physical record.

2. Three time-ordered 7-track tapes in BCD mode at a density of 556 bpi and produced on an IBM 7094.
The logical record consists of 1440 characters blocked 10 logical records per physical record.

3. Six quasi-time-ordered 7-track tapes in BCD mode at a density of 556 bpi and produced on a CDC 3600.
The logical record consists of 1440 characters blocked 10 logical records per physical record.

TELSTAR 2 - 1963 13A

Apogee 10 803 km Period 225 min
Perigee 972 km Inclination 43°




24 FIELDS AND PARTICLES

Charged Farticle Detectors — Bell Telephone Laboratories

Investigator:
W. L. Brown

The Telstar 2 satellite carried a group of four detectors designed to measure the spatial distribution and time
variation of trapped electrons and protons and crude properties of their energy distribution. The particle detectors
were all diffused-silicon p-n junction devices - solid-state ionization chambers which give pulse responses propor-
tional to the amount of energy deposited by an ionizing particle in the active volume of the semiconductor
material.

Their energy ranges are:

Low-energy protons 2 - 30 Mev (in 9 ranges)
Medium-energy protons 18- 28 Mev

High-energy protons >50 Mev

Electrons 750 kev - 2 Mev

The data are contained on eight binary magnetic tapes that were written with FORTRAN programs on an
IBM 7094 under the control of the BE-SYS monitor at a density of 800 bpi. The tapes have a file structure that
is sequential in time. The type and the length of the logical records contained in a given physical record are indi-
cated by control words.

Data are available for the period of May 6, 1963, to May 6, 1965.
Data include:

1. Time of observation

2. Geographic position of satellite

3. Geomagnetic position, including B and L

4. Electron counting rates
5. Proton counting rates

B. Solar and Galactic Cosmic Rays

EXPLORER 7 - 1959 IOTA 1

Apogee 1090 km Period 101 min
Perigee 555 km Inclination 50°

Heavy Primary Cosmic-Ray Experiment — Bartol Res./Martin Co.

Investigators:
M. Pomerantz
G. Groetzinger
P. Schwed

A pulse ionization chamber was used to measure temporal variations in the flux and magnetic rigidity spec-
trum of primary heavy nuclei of atomic number Z 26 during a period when solar modulation effects were most
pronounced. The instrument consisted of an extruded cylinder, 11 cm in diameter and 11 cm long, fabricated
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from magnesium alloy of a 2.5-mm thickness to which were welded end disks of the same material, of a 3-mm

thickness. A length of 0.25-mm Kovar wire was held in the center by a Kovar seal in each end piece. The cham-
ber was filled with argon at 9 atmospheres pressure.

Counting rate data are available on 17 238 punched cards or one reel of magnetic tape prepared on an IBM
1401 system, in BCD mode, even-parity, at a density of 556 bpi.

Data are available for the periods:

October 13 to 24, 1959
November 1, 1959, to March 15, 1960
April 12 to May 30, 1960

Data include:

1. Time of observation
2. Geographic position of satellite
3. Counting rates
4. Counts for Z 26 particles
" 5. Cutoff rigidities
6. Related solar phenomena

A Data Users’ Note (1965) covering the reduction techniques and format of available data may be obtained
from NSSDC.
PIONEER 5 - 1960 ALPHA 1

Aphelion 0.993 AU Period 311.64 days
Perihelion 0.806 AU Inclination 3.35°

Ionization Chamber/GM Tube Experiment — University of Minnesota

Investigators:
J. R. Winckler
R. Arnoldy
R. A. Hoffman

An argon-filled ionization chamber and an Anton type 302 Geiger-Mueller tube were flown on the spin-
stabilized deep space probe, which was launched inward toward the orbit of the planet Venus. The ionization
chamber responded to protons (E, > 25 Mev) and electrons (E, > 1.55 Mev). The Geiger-Mueller tube responded
to protons (E, > 36.4 Mev) and electrons (E, > 2.86 Mev). Both instruments were very similar to those flown on
Explorer 6. No correction was applied to the data for secondary particles produced by cosmic rays.

The following tabular data are available on two rolls of 35-mm microfilm for the period from March 11 to
April 29, 1960, after which the data were too noisy to utilize:

1. Chronologically arranged tabulations of station telemetry data for Manchester, Singapore, and Hawaii.
These data contain the following information:

a. Geocentric and heliocentric distance (km)

b. Right ascension and declination of probe (deg)
¢. Ionization chamber reading (counts)

d. Geiger-Mueller tube reading (counts)
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2. Chronologically arranged tabulations of calculated data from all stations. These 16 worksheets contain
the following information:

Time of observation (UT)

. Receiving station

Counter readings (counts)

. Uncorrected count rate

Corrected Geiger-Mueller tube count rate

Normalized and corrected ionization chamber count rate

me o o

The following data are also available from NSSDC:

1. One hundred ninety-three station analog magnetic tapes for March 11 to July 4, 1960

2. Sanborn oscillograms made from the tapes for March 11 to July 4, 1960, on 12 rolls of 35-mm microfilm
3. Computer listings of the uncalibrated digital telemetered data for March 11 to May 15, ‘1960

A Data Users’ Note (NSSDC 67-10) covering the reduction techniques and format of available data may be
obtained from NSSDC.

Proportional Counter Telescope Experiment — University of Chicago

Investigators:
J. A. Simpson
C.Y.Fan

The experimental apparatus was similar to the equipment on the Explorer 6 satellite; namely, a wide-angle,
triple coincidence counter telescope surrounded by 5 gm/cm? lead which detected protons with energies in excess
of 75 Mev and electrons of more than 13 Mev. Bremsstrahlung caused by electrons in the energy range of 0.2 to
13 Mev was measured independently.

Data include:
1. Five rolls of 35-mm microfilm containing the following graphical and tabular data:

a. Graphs of the triple counter and single counter channel data and their ratio for March 11 to May 10,
1960

b. Tabulations of the uncalibrated digital data for March 11 to May 10, 1960, that include time and single
and triple count rates

2. Twelve rolls of 35-mm microfilm containing the Sanborn oscillograms made from the analog tapes

3. Computer listings of the calibrated digital data from the telemetry system for March 11 to May 15, 1960,
as follows:

a. Date, station, and universal time

b. Radial distances of the satellite from the earth and the sun
c. Ascension, declination, and distance from the ecliptic plane
d. Triple and single counting rates
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EXPLORER 18 - 1963 46A

Apogee 196 960 km Period 93.5hr
Perigee 192 km Inclination 33.3°

Cosmic-Ray Experiment — Goddard Space Flight Center

Investigators:
F.B. McDonald
G. H. Ludwig

V. K. Balasubrahmanyan
T. L. Cline

The composition and the degree of isotropy of cosmic rays were investigated by a combination of two in-
struments. The first consisted of two CsI(T1) crystals, a 512-channel pulse height analyzer, and a plastic scintil-
lator. Particles that traversed the first crystal, but stopped in the second, were pulse-height analyzed. The coin-
cidence count required particles which were Z <3 positive ions with 15 to 80 Mev per nucleon or 3 to 122'§ Mev
electrons. Particles of higher energies penetrated to the plastic scintillator and caused a coincidence count, which
was discounted. The acceptance solid-angle of this scintillator telescope was 0.65 ster. The second instrument
consisted of four pancake-type halogen quenched Geiger-Mueller counters, two parallel, and two perpendicular to
the spin axis of the satellite. The geometric factor of each counter was 5.95 cm? ster. The instruments’ threshold
coincidence energies for protons and electrons were:

Parallel telescope 70 Mev and 6.5 Mev
Perpendicular telescope - thin wall 65Mevand 6 Mev
Perpendicular telescope - thick wall 110 Mev and 14 Mev

Data are available on one binary magnetic tape with a density of 556 bpi made with an IBM 7040/7094 DCS.
All data for one day are contained in a logical record of 652 data words. The tape is blocked with a physical rec-
ord length of 460 words. Data are available from November 27, 1963, to May 26, 1964, and include:

1. Time

2. Average height

3. Scintillator telescope and Geiger counter hourly average rates
4. Error in hourly rates

Solar and Galactic Protons Experiment — University of Chicago

Investigators:
J. A_ Simpson
G. Gloeckler
C.Y.Fan

A charged particle telescope was used to investigate the differential spectrum and the total energy of Z <6
nuclei. The detector consisted of four solid-state scintillators, two Au-Si photodiodes, and a photomultiplier tube.
The arrangement of these components also permitted the instrument to measure both electron and positive ion
fluxes. An aluminized mylar window gave the system threshold energies of 0.9 Mev for protons and 30 kev for
electrons. The first two scintillators were Au-Si, while the third detector was a CsI(T1) crystal set inside the fourth
detector, a plastic scintillator cup. The geometrical factor of the telescope was 0.85 cm? ster, and its main axis
was perpendicular to the spin axis of the satellite. The four detectors were coupled with two pulse height analyzers
of six intervals each that were activated by coincidence counts. The energies a proton needed for coincidence were:
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For the first two detectors 6.5 to 190 Mev
For the first three detectors 19 to 190 Mev
For all four detectors 90 to 190 Mev

The instrument also registered the flux of particles with an energy of 250 to 500 Mev per nucleon through
pulse height analysis.

Data for the period November 27, 1963, to June 9, 1964, are contained on six magnetic tapes. These tapes
were written at a density of 556 bpi in non-FORTRAN IBM 7090 binary format (odd-parity). Each physical rec-
ord is 804 words in length and consists of six logical records of 134 words each.

Data include:

1. Date

2. Universal time

3. Counts of the first Au-Si scintillator

4. Two, three, and four scintillator coincidence counts
5. Pulse height analysis data

A Data Users’ Note (NSSDC 67-37) covering the reduction techniques and format of available data may be
obtained from NSSDC.

Energetic Particles Experiment — University of California, Berkeley

Investigators:
K. A. Anderson
H. K. Harris

An argon-filled ionization chamber and two shielded Anton type 213 Geiger-Mueller tubes were used as
charged particle detectors. The ionization chamber measured fluxes of protons with energies above 17 Mev and
electrons with energies above 1 Mev. One of the Geiger-Mueller tubes was directed toward an .008-in.-thick gold
foil designed to scatter electrons into the detector’s mica window. Electrons >45 kev penetrated to the detector
through the window. The second Geiger-Mueller tube has no window and served as a background detector. Its
threshold energies were 52 Mev for protons and 6 Mev for electrons.

The data available cover the period of November 27, 1963, to May 23, 1964, and are on two magnetic tapes
that were written by an IBM 360 system on 7-track tape in BCD mode with even-parity at a density of 800 bpi.
Each physical record is 1032 characters long and consists of 24 index characters and 18 logical records of 56 char-
acters each. Both tapes are file-structured and include:

. Date

. Universal time

. Optical aspect data

. Electron detector counts

. Background detector counts
. Tonization chamber counts

A b WD =

A Data Users’ Note (NSSDC 67-38) covering the reduction techniques and format of available data may be
obtained from NSSDC.

EXPLORER 21 - 1964 60A

Apogee 101 940 km Period 34.9 hr
Perigee 196 km Inclination 33.5°
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Energetic Particles Experiment — University of California, Berkeley

Investigator:
K. A. Anderson

An argon-filled ionization chamber and two shielded Anton type 213 Geiger-Mueller tubes were used as
charged particle detectors. The ionization chamber measured fluxes of protons with energies above 17 Mev and
electrons with energies above 1 Mev. One of the Geiger-Mueller tubes was directed toward an .008-in.-thick gold
foil designed to scatter electrons into the detector’s mica window. Electrons >>45 kev penetrated to the detector
through the window. The second Geiger-Mueller tube looked into space through a 60° full-angle cone. Its thresh-
old energies were 500 kev for protons and 40 kev for electrons.

Data are available from October 4, 1964, to September 24, 1965, on one magnetic tape. The tape is BCD,
7-track, written on an IBM 360 system at a density of 800 bpi. Each physical record is 1032 characters long and
consists of 24 index characters and 18 logical records of 56 characters each.

Data include:

. Date

. Universal time

. Optical aspect

. Electron detector counts

. Background detector counts
. Ionization chamber counts

AN B W=

C. Plasma Measurements

EXPLORER 10 - 1961 KAPPA 1

Apogee 233 000 km Period 112 hr
Perigee 161 km Inclination 33°

Plasma Probe Experiment — Massachusetts Institute of Technology

Investigators:
H. Bridge
F. Scherb
B. Rossi
R. Talbot

A Faraday cup with four plane grids was used as a large solid angle detector of low-energy protons. A pulsating
retarding voltage applied to one grid allowed a measurement of the flux of those protons whose energies were be-
low a specified value which was varied in six steps up to a maximum of 2300 ev. A bias voltage applied to another
grid repelled plasma electrons and suppressed spurious signals caused by photoelectric emission. The pulsating
signals from the cup passed through a compression amplifier, were detected, and were telemetered in real time to
the earth. The effective area of the detector was 18 cm?2, and the dynamic range of the entire system allowed
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measurements from 6 x 109 to 6 x1010 particles/cm? /sec. Because of the rotation of the vehicle, the shape of the
reconstructed signal as a function of time gave information on the arrival direction of the protons. The plasma
probe equipment consumed a steady power of 20 milliwatts plus 20 milliwatts based on a 3% duty cycle.

The plasma telemetry signal consisted of a frequency shift with a maximum range of 2000 cps. These data
were read in by an IBM 709, analyzed with a 1000-tooth comb filter with teeth separated by 2 cps, and displayed
on a cathode-ray tube plotter. The plots are available on three rolls of 35-mm microfilm. A calibration curve is
available to convert from frequency shift to current input to the amplifier.

The data cover most of the 52 hr of data obtained from Explorer 10, starting at approximately 15 hr 30 min,
March 25, 1961.

Data include:

1. Time of observation

2. Vertical lines indicating the closest approach of the plasma probe cup normal to the vehicle-sun line

3. Energy step at which data were taken

4. Frequency shift

5. Calibration curve needed to convert to current input to the input amplifier

A Data Users’ Note (NSSDC 67-05) covering the reduction techniques and the format of available data may
be obtained from NSSDC.

MARINER 2 - 1962 ALPHA RHO 1

Solar Wind Spectrometer — Jet Propulsion Laboratory

Investigators:
M. Neugebauer
C. W. Snyder

Mariner 2 carried a cylindrical electrostatic analyzer that separated positively charged ions according to their
energy per unit charge. The deflection plates, separated by 1.3 cm, had an angular length of 120° with an I5/11
ratio of 1.134. The analyzer had an entrance aperture of 5.0 cm2, which was rectangular in shape, such that the
angular acceptance for charged particles in two perpendicular planes was approximately equal. A programmer and
a high-voltage sweep amplifier applied a balanced potential to the plates of the analyzer. This voltage was varied
in an ascending sequence of 10 values followed by a zero reading and a calibration reading. An electrometer meas-
ured the current from the charge collector at the output of the analyzer.

The spacecraft orientation was controlled by an attitude stabilization system, which kept the entrance aper-
ture of the spectrometer pointed to within 0.1° of the center of the sun. Until September 3, 1962, the spacecraft
slowly rolled about the sun-probe line; thereafter, the sun-probe-earth plane remained fixed in the spacecraft.

Data are available from NSSDC for the periods August 29 to October 31, 1962, and November 8 to Decem-
ber 30, 1962, in either a reduced or analyzed state. NSSDC can supply either type of data on microfilmed com-
puter printout (tabular form) or in binary form on a single 1/2-in. magnetic tape. Tape density of the reduced
data tape is 800 bpi; tape density of the analyzed data tape is 556 bpi.
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Reduced data include:

1. Frame count (one frame = one complete cycle of 12 plasma readings)

2. Day number

3. Time in hours, minutes, and seconds at the start of the frame

4. Two electrometer output numbers, one for each of two consecutive channels

Analyzed data include:

. A description of the model of the solar wind used for data reduction
. Frame count 4

. Day number

. Time at the start of the frame, in seconds from the start of the day

. Velocity of solar wind

. Proton temperature

. Densities of alpha particle and proton components of the solar wind
. A parameter “h” to indicate how well the observations fit the model

00 ~1 O L B W e

EXPLORER 18 - 1963 46A

Apogee 196 960 km Period 93.5 hr
Perigee 192 km Inclination 33.3°

Solar Wind Protons Experiment — Ames Research Center

Investigators:
J. H. Wolfe
R. W. Silva

A curved plate electrostatic probe was used to detect and analyze the positive ion component of the incident
plasma. The instrument consisted of two concentric quadrispherical plates with an aperture of 0.5 cm?2. The
plates had a mean radius of curvature of 3.0 cm and were 0.25 ¢cm apart. A 14-step cyclic staircase voltage that
varied from 25 to 16 000 ev was applied across the plates. The small separation of the analyzer plates allowed
only particles in a narrow energy band for each analyzer plate voltage to reach the collector. The probe’s sensi-
tivity range for singly charged positive ions was 3 x 105 to 1 x 1010 ¢cm=2 sec=1. The satellite’s equatorial plane
was divided into three sectors by use of the optical aspect sensor and the spin rate of the satellite. The flux in the
designated sector was sampled at one analyzer plate potential per revolution of the satellite. After 14 revolutions
the complete staircase voltage had cycled, and the process was repeated for the next sector. The total time taken
for a complete scan was 5 min and 28 sec and was determined by telemetry requirements.

Data available cover the periods November 28, 1963, to March 22, 1964, and March 31 to April 3, 1964,
which correspond to orbits one through 30 plus orbit 33. The data are contained on 248 analog graphs, each bear-
ing the following information:

. Date of observation

. Universal time

. Orbit number

. Energy level - either 600, 1700, 2970, or 3740 ev per unit charge
. Ton flux converted to normal incidence flux for each sector

. Geocentric distance

. Scan number

~ N RN
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A Data Users’ Note (NSSDC 67-35) covering the reduction techniques and format of available data may be
obtained from NSSDC.

Retarding Potential Analyzer — Goddard Space Flight Center

Investigators:
G. P. Serbu
R. Bourdeau

A charged particle trap of planar geometry analyzed the spatial and energy distributions of both positive
ions and electrons with energies below 100 ev. The instrument had an outside 5-cm? aperture covered by a fine
wire mesh designed to pass 95% of the light. This aperture, combined with the related retarding grid and collector,
provided a view angle of 5 ster. The axis of the trap was perpendicular to the spin axis of the satellite. The poten-
tial of the tungsten surface, which was electrically connected to the aperture grid, was set at £30 or £100 volts.
During each of these four modes of operation, the potential of the retarding grid was changed in 15 equal steps
from 0 to £28 or £100 volts, respectively. This permitted investigation of the 0- to 30-ev and the 0- to 100-ev
energy spectrum for both electrons and positive ions. Each individual 15-step spectrum analysis was accomplished
within 5.4 sec.

Data available include the negative current measurements obtained from 0327 to 1140 UT on November
27, and a total of four measurements on November 28 and 30, 1963. Also present are the positive current meas-
urements obtained from 0001 to 0839 hr on November 27, 1963. All data are contained on 99 sheets of semi-
logarithmic graph paper each of which includes:

1. Day

2. Universal time

3. Current

4. Retarding potential

5. Height above the earth

A Data Users’ Note (NSSDC 67-36) covering the reduction techniques and format of available data may be
obtained from NSSDC.

EXPLORER 21 - 1964 60A

Apogee 101 940 km Period 349 hr
Perigee 196 km Inclination 33.5°

Solar Wind Protons Experiment — Ames Research Center

Investigator:
J. H. Wolfe

A curved plate electrostatic probe was used to detect and analyze the positive ion component of the incident
plasma. The instrument consisted of two concentric quadrispherical plates with an aperture of 0.5 cm?. The
plates had a mean radius of curvature of 3.0 cm and were 0.25 cm apart. A 12-step cyclic staircase voltage that
varied from 700 to 8000 ev was applied across the plates. The probe’s sensitivity range for singly charged positive
ions was 3 x 105 to 1 x 1010 jons cm~2 sec~1. The satellite’s equatorial plane was divided into three sectors by
use of the optical aspect sensor and the spin rate of the satellite. The flux in the designated sector was sampled at
one analyzer plate potential per revolution of the satellite. After 12 revolutions the complete staircase voltage had
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cycled, and the process was repeated for the next sector. The total time taken for a complete scan was approxi-
mately 5 min and was determined by telemetry requirements.

Data available cover the period October 3 to December 23, 1964, which corresponds to orbits 1 - 57. The
data are contained on microfilmed graphs, each containing the following information:

. Date of observation

. Universal time

. Orbit number

. Sector number

. Voltage level

. Peak collector current
. Geocentric distance

. Scan number
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D. General Particle Measurements

PIONEER 1 - 1958 ETA 1

No orbit achieved.
Maximum height: 113 137 km

Ionization Chamber Experiment — Space Technology Laboratory*

Investigators:
C.P. Sonett
A. Rosen

The ionization chamber consisted of an aluminum-walled vessel filled with spectroscopically pure argon to a
pressure of 13.6 atmospheres at 20°C. The volume of the chamber was 43 ¢cm?; the areal density of the cylindri-
cal walls was 400 mg/cmz; and the areal density of the ends was 1200 mg/cmz. In the interior of the chamber, a
wire was coaxial with the cylindrical wall. The wire was insulated from the walls of the chamber, and an electrical
potential of approximately 100 v was placed across the chamber. The current from the ion chamber was then ap-
plied to the input of an electrometer tube circuit. The energy range of the detector was 0.5 to 100 roentgens/hr
of ionizing radiation.

Although the objective of a lunar orbit was not achieved, data were received for the lifetime of the flight,
October 11 to 13, 1958. The payload reached a maximum altitude of 113 137 km.

Data were recorded at the Manchester, Hawaii, and Singapore ground stations on analog magnetic tapes.
NSSDC has the analog tapes and the Sanborn oscillograms made from them. The oscillograms are plots of fre-
quency versus time for each telemetry channel and are available on two rolls of 35-mm microfilm ordered by sta-
tion and time. Also available are calibration curves which permit recovery of the radiation levels observed from
the oscillograms.

A Data Users’ Note (NSSDC 68-05) covering the reduction techniques and format of available data may be
obtained from NSSDC.

*Now TRW Systems Group.
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EXPLORER 7 - 1959 IOTA 1

Apogee 1090 km Period 101 min
Perigee 555 km Inclination 50°

Radiation and Solar Proton Experiment — State University of Towa*

Investigators:
J. A. Van Allen
G. H. Ludwig
H. Whelpley
L. A. Frank

The detectors were two Geiger-Mueller tubes, one an Anton type 302 and the other an Anton type 112.
They counted protons with energies of 20 and 30 Mev and electrons above 1 and 3 Mev, respectively; as well as
the bremsstrahlung from electrons of energies above about 30 and 80 kev, respectively.

Counting rate data are available on fourteen 2400-ft reels of magnetic tape in BCD mode with even-parity at
a density of 556 bpi. Each logical record is 114 characters long. Data are available for the period of October 13,
1959, to February 28, 1961.

Data include:

. Time of observation

. Time of middle of observation
. Geographic position of satellite
. Geomagnetic position

. Receiving station

. Count rate

. Detector number

GO B W —

A Data Users’ Note (NSSDC 67-01) covering the reduction techniques and format of available data may be
obtained from NSSDC.

E. Magnetic Measurements

PIONEER 1 - 1958 ETA 1

No orbit achieved.
Maximum height: 113 137 km

Search-Coil Magnetometer Experiment — Space Technology Laboratory **

Investigator:
C.P. Sonett

*Now called University of Iowa.
**Now TRW Systems Group.
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A search-coil magnetometer was flown on Pioneer 1 to measure the distant geomagnetic and interplanetary
magnetic fields. The magnetometer consisted of a coil of 30 000 turns of No. 40 copper wire wound on a nickel-
iron alloy core. The length-to-diameter ratio of the core was 40:1. The coil extended over the center 2 in. of the
10-in. core material. The coil was fixed in the vehicle with its plane collinear with the spin axis. Therefore, only
the component of the magnetic field perpendicular to the spin axis of the vehicle was measured. The emf gener-
ated by the coil was applied to an amplifier having a center frequency of 2.0 Hz. The energy range of the instru-
ment was approximately 10-3 to 2 x 10-2 gauss.

Although the objective of a lunar orbit was not achieved, usable data were received for two brief periods on
October 11, 1958, when the spacecraft was in the intervals 3.7 to 7, and 12.3 to 14.8 geocentric earth radii, lati-
tude 35°N to 5°N.

Data were recorded at the Manchester, Hawaii, and Singapore ground stations on analog magnetic tapes and,
subsequently, on Sanborn oscillograms. The oscillograms are plots of frequency vs time for each telemetry chan-
nel and are available on two rolls of 35-mm microfilm. Plots of the magnetometer data are available on one roll
of 35-mm microfilm and include:

1. Component of the magnetic field perpendicular to the satellite spin axis vs time
2. Change in phase angle vs time
3. Cumulative change in phase angle vs time

EXPLORER 6 - 1959 DELTA 1

Apogee 42 000 km Period 12.7 hr
Perigee 250 km Inclination 47°

Search-Coil Magnetometer Experiment — Space Technology Laboratory*

Investigators:
C.P. Sonett
E.J. Smith
D. L. Judge
P.J. Coleman

A search-coil magnetometer was flown on Explorer 6 to measure the distant geomagnetic and interplanetary
magnetic fields. The magnetometer consisted of a coil of 30 000 turns of No. 40 copper wire wound on a nickel-
iron alloy core. The length-to-diameter ratio of the core was 40:1. The coil extended over the center 2 in. of the
10-in. core material. The coil was fixed in the vehicle with its plane collinear with the spin axis. Therefore, only
the component of the magnetic field perpendicular to the spin axis of the vehicle was measured. The emf gener-
ated by the coil was applied to an amplifier having a center frequency of 2.0 Hz. The range of the instrument was
approximately 10-5 to 2 x 10-2 gauss.

The data are available on 50 plots that cover the period of August 8 to October 10, 1959, and include:

1. Date, universal time, and orbit number
2. Magnetic field amplitude and phase

*Now TRW Systems Group.
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In addition, NSSDC has:

1. Sanborn oscillograms, made from the tapes for August 7 to October 3, 1959, on 29 rolls of 35-mm
microfilm

2. Sanborn oscillograms that resulted from additional filtering of the tapes on 11 rolls of 35-mm microfilm
3. Calibration data for the magnetometer

4. Computer listings of the uncalibrated and calibrated digital data from the telemetry system for August 7
to October 2, 1959

A Data Users’ Note (NSSDC 67-31) covering the reduction techniques and format of available data may be
obtained from NSSDC.

VANGUARD 3 - 1959 ETA 1

Apogee 3750 km Period 130 min
Perigee 510 km Inclination 33°

Proton Precessional Magnetometer Experiment — Goddard Space Flight Center

Investigator:
J. P. Heppner

The proton precessional magnetometer measured the magnetic fields through detection of the rate at which
protons precessed about the magnetic field. The sensing head of the magnetometer consisted of a 600-turn 6 mh
4-in. solenoid wound on a 1-in. diameter cylinder filled with normal hexane. The polarization current was 6
amperes.

Digitized magnetic field data, consisting of one reel of magnetic tape containing some 4326 data readouts,
time and positional data, and computed reference field data, are available for the period of September 18 to De-
cember 11, 1959. The tape is in the BCD mode with a density of 556 bpi and a physical record length of 84
characters.

Data include:

. Time of middle of observation

. Geographic position of the satellite

. Tape number as designated by each station

. Minitrack station code name

. Qualitative figure attached to each observation
. Standard deviation of observation in gammas

. Average scalar magnetic field in gammas

N0 WA W -

A Data Users’ Note (NSSDC 67-26) covering the reduction techniques and format of available data may be
obtained from NSSDC.



FIELDS AND PARTICLES 37

PIONEER 5 - 1960 ALPHA 1

Aphelion 0.993 AU Period 311.64 days
Perihelion 0.806 AU Inclination 3.35°

Search-Coil Magnetometer Experiment — Space Technology Laboratory*

Investigators:
C. P. Sonett
D. L. Judge
P. J. Coleman

A search-coil magnetometer was flown on Pioneer 5 to measure the distant geomagnetic and interplanetary
magnetic fields. The magnetometer consisted of a coil of 30 000 turns of No. 40 copper wire wound on a nickel-
iron alloy core. The length-to-diameter ratio of the core was 40:1. The coil extended over the center 2 in. of the
10-in. core material. The coil was fixed in the vehicle with its plane collinear with the spin axis. Therefore, only
the component of the magnetic field perpendicular to the spin axis of the vehicle was measured. The emf gener-
ated by the coil was applied to an amplifier having a center frequency of 2.0 Hz. The range of the instrument was
approximately 105 to 2 x 10-2 gauss.

Data are available for the period of March 11 to May 6, 1960, in the form of one volume of tables and graphs
that include:

1. Date and universal time

2. Telemetry bit readings

3. Magnetic field amplitude

4. Statistical analyses and calibration data

Data available at NSSDC also include:

1. Sanborn oscillograms made from the tapes for March 11 to July 4, 1960, on nine rolls of 35-mm microfilm

2. Calibration curves needed to recover the magnetic field data from the oscillograms

3. Computer listings of the uncalibrated digital telemetered data for March 11 to May 15, 1960
EXPLORER 10 - 1961 KAPPA 1

Apogee 233 000 km Period 112 hr
Perigee 161 km Inclination 33°

Rubidium Vapor Magnetometer Experiment — Goddard Space Flight Center

Investigators:
J. P. Heppner
T. L. Skillman
C. S. Scearce
N. F. Ness

*Now TRW Systems Group.
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Explorer 10 carried a self-oscillating rubidium vapor magnetometer and two fluxgate, saturable-core mag-
netometers. The rubidium vapor magnetometer utilized Zeeman splitting to measure the scalar intensity of a mag-
netic field. This magnetometer was converted into a vector instrument for weak fields by the addition of a bias
coil. The two fluxgate magnetometers were located on arms so that their sensing directions were identical but
180° out of phase with respect to satellite spin. Checks on the sensitivity of the fluxgate magnetometers were
provided by small calibration coils located on each sensor arin and by the rubidium vapor magnetometer.

Reference:

Heppner, J. P., N. F. Ness, C. S. Scearce, and T. L. Skillman, “Explorer 10 Magnetic Field Measurements,”
J. Geophys. Res., 68, 146, Jan. 1963.

The data available have all been published in the reference and cover the period of 1700 hr on March 25 to
1900 hr on March 27, 1961.

The data include:

1. Plots of trajectory vs universal time
2. Plots of the magnitude and direction of the magnetic field vs universal time

EXPLORER 12 - 1961 UPSILON 1

Apogee 77 300 km Period 26.5 hr
Perigee 300 km Inclination 33°

Fluxgate Magnetometer Experiment — University of New Hampshire

Investigator:
L. Cahill

Three orthogonally placed fluxgate magnetometers were mounted at the end of a boom extending 3 ft
from the satellite. The spin axis of the payload and one of the sensors (Z sensor) were aligned along the boom.
Each sensor had a nominal range of 1000 gammas in the measurement of the magnetic field component along its
sensitive axis. The magnetometer amplifiers were compensated so that the output voltages would be insensitive to
variations in temperature and supply voltage. An inflight calibration system applied a known magnetic field to
each sensor once every 2 min to provide a check on the sensitivity of each magnetometer. Each sensor was sam-
pled in sequence during a 50-msec interval at a rate of three samples per sec.

Data are available for the period August 16 to December 4, 1961 (with brief gaps). These data consist of
plots of the computed values of |Bl, @, and  determined from the directly measured values of the X, Y, and Z
sensors. [B| is the magnitude of the magnetic field, a= tan~1 / x? + y2/Z,and ¥ = Y +wAt + tan~! y/x where
wis spin angular velocity, At is time between measurement and “see-sun” time, and y, is the angle between the
sun sensor and the X sensor. The data points shown are averages of 32 individually computed values (occasionally
16 values) of [B|, a ,and ¢.

The data include:
1. Bl,a, ¢ vsR, for inbound and outbound flights

2. |Bl,a, ¥ vsgeomagnetic lat for inbound and outbound flights
3. Bl,a, ¥ vsUT for inbound and outbound flights
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EXPLORER 18 - 1963 46A

Apogee 196 960 km Period 93.5 hr
Perigee 192 km Inclination 33.3°

Magnetic Field Experiment — Goddard Space Flight Center

Investigator:
N. F. Ness

A rubidium 87 vapor magnetometer and two monoaxial fluxgate magnetometers were used to investigate the
magnetic fields encountered by Explorer 18. The rubidium vapor magnetometer utilized Zeeman splitting to meas-
ure the absolute scalar intensity of 2 magnetic field. It was combined with a set of triaxial bias coils to provide a
vector instrument for the inflight calibration of the two fluxgate magnetometers. Each fluxgate magnetometer
consisted of a saturable magnetic core driven by a solenoid. The dynamic range and sensitivity of the fluxgates
were 40 (17 = 10-5 gauss) and *1/4 , respectively. The presence of a magnetic field component along the
axis of the element generated a second harmonic signal whose strength was related to the magnitude of the com-
ponent. The rubidium vapor magnetometer was mounted in a spherical enclosure 1.65 meters from the center of
the satellite, while the fluxgate magnetometers were extended on 2.1-meter booms.

Data are available for the period of November 27, 1963, to June 2, 1964, on two magnetic tapes that were
written with an IBM 7094 at a density of 556 bpi. The tapes are binary with one countword and 35 data words
in a physical record. The data are derived from the fluxgate magnetometers and include:

. Universal time

. Averages (5.46-min) of the magnetic field magnitude and direction

. Geocentric ecliptic, geocentric, and geomagnetic coordinates of the satellite

. Geomagnetic coordinates of subsolar point

. Variance of the magnetic field components in both payload (satellite) and geocentric ecliptic coordinate
systems

D W NS e

Also available are the hourly averages computed from the first binary tape for November 27, 1963, to Feb-
ruary 24, 1964,

A Data Users’ Note (NSSDC 67-34) covering the reduction techniques and format of available data may be
obtained from NSSDC.
EXPLORER 21 - 1964 60A

Apogee 101 940 km Period 349 hr
Perigee 197 km Inclination 33.5°

Magnetic Field Experiment — Goddard Space Flight Center

Investigators:
N. F. Ness
D. H. Fairfield

Two monoaxial fluxgate magnetometers were used to measure the magnetic fields in interplanetary space,
the magnetosheath, and the magnetosphere. The instrumentation and the satellite data telemetry format are
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identical to that of Explorer 18 flown one year earlier. The two sensors make nominal angles of 60° and 30°,
respectively, with the spacecraft spin axis and have dynamic ranges of approximately £40-y. Magnetic fields
greater than 407y can be measured, depending on the angles the detector and the field direction make with the
spin axis. The telemetered data are digitized to a precision of *1/4-y.

Data are available on five magnetic tapes for the following periods:

Time Periods ‘ Orbits
October 4 to November 30, 1964 1- 40
December 18, 1964, to February 8, 1965 53~ 89
March 6 to April 7, 1965 107 -127

The tapes are 9-track, binary, and written on an IBM 360 at a density of 800 bpi. The tapes can also be pro-
vided in a 7-track format.

The data include:
1. Universal time
2. Averages (5.46-min) of the magnetic field magnitude and direction
3. Solar ecliptic field components and variance of solar ecliptic components
4. Radial distance from the earth
ORBITING GEOPHYSICAL OBSERVATORY (OGO 2) - 1965 81A

Apogee 1514 km Period 104.3 min
Perigee 418 km Inclination 87.4°

Rubidium Vapor Magnetometer Experiment — Goddard Space Flight Center

Investigators:
J. C.Cain
J.P. Heppner

A crossed pair of double-cell rubidium vapor magnetometers were used to determine the absolute scalar mag-
nitude of magnetic fields. This was achieved by utilizing optical pumping to measure the Zeeman splitting of ru-
bidium 87 energy levels. The magnetometer, located at the end of a boom, had an accuracy of 1y (17 = 10-5
gauss).

The data currently available at NSSDC include 11 binary magnetic tapes written in FORTRAN on an IBM
7094 at a density of 556 bpi and one roll of 35-mm microfilmed plots of the magnetic field vs latitude. Data Set
B, on 10 tapes, and Data Set C, on microfilm, cover the period of October 14, 1965, to April 2, 1966. Data Set D
includes ephemeris data on one tape and a card deck for calling satellite position for times on the magnetic field
data tape. (Data Set A, formerly announced, is not considered usable.)

Data Set B includes:

1. Time
2. Measured magnetic field magnitude
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Data Set C includes:

1. Measured magnetic field magnitude

2. Measured magnetic field minus the computed field (using the “GSFC [12/66]-1" field model)
3. Latitude, altitude

4. Time

Data Set D includes:

1. Time
2. X, Y, Z (an earth-based geocentric coordinate system in km)

'+ 330-268 O - 69 - 4







PART II. ATMOSPHERIC PHYSICS
AND PLANETARY ATMOSPHERES

A. Ionospheric Ion/Electron Observations

ARIEL 1 - 1962 OMICRON 1

Apogee 1210 km Period 101 min
Perigee 390 km Inclination 54°

Electron Density Experiment — University of Birmingham

Investigator:
J. Sayers

Electron density was measured on the Ariel 1 satellite by means of a radio-frequency (RF) plasma probe.
To avoid electrical interaction between the satellite and the ionosphere, the probe was mounted on a boom two
satellite diameters away from the spacecraft. Direct calculations of electron density were obtained from the meas-
ured changes in impedance of the plasma between the grids of the plasma probe after a specified RF voltage was
applied.

The data are available for the period of April 26 to July 8, 1962, on one BCD even-parity magnetic tape,
which has 11 files at a density of 556 bpi. Each physical record contains from one to 44 logical records.

Data include:

. Time of observation (UT and local)

. Geographic position of satellite

. Geopotential altitude

. Magnetic shell at point of observation

. Earth’s magnetic field intensity at point of observation
. Electron density

AN AW =

A Data Users’ Note (NSSDC 67-23) covering the reduction techniques and format of available data may be
obtained from NSSDC.

EXPLORER 17 - 1963 9A

Apogee 914 km Period 96.4 min
Perigee 254 km Inclination 58°

43
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Electrostatic Probe Experiment — Goddard Space Flight Center

Investigators:
N. Spencer.
L. Brace

Two independent Langmuir probe systems, mounted on the satellite shell, were used to measure the jon con-
centration and the electron temperature of the jonosphere. Each probe system consisted of a cylindrical she]l the
potential of which was varied with respect to the satellite shell.

The data are listed in two types of tables; one is organized by time and the other by observing station.
Data are on one roll of 35-mm film for the periods of April 4 to June 14, and June 25 to July 10, 1963, covering
orbits 13 to 1467 (not inclusive). Both tables include:

. Time of beginning and end observations (local time)
. Geographic position of satellite

. Pass start time (UT)

. Pass number

. Beginning and end electron temperature observations
. Beginning and end ion concentration observations

. Solar index

. Three-hour magnetic index

0~ N bW e

A Data Users’ Note (NSSDC 67-12) covering the reduction techniques and format of available data may be
obtained from NSSDC.

TIROS 7 - 1963 24A

Apogee 645 km Period 97 min
Perigee 620 km Inclination 58°

Electrostatic Probe Experiment — Goddard Space Flight Center

Investigators:
N. Spencer
L. Brace

A Langmuir probe was used to measure electron density. Data were recorded during orbit and then trans-
mitted upon command. The experiment operated continuously from June 19 to July 14, 1963, at which time
there was a failure in the on-board tape unit. :

The data are contained on one roll of 35-mm microfilm in a tabular form covering the period of June 19 to
July 9, 1963.

Data include:

1. Time of observation

2. Geomagnetic position, dip angle
3. Subsatellite point

4. Electron current, voltage, count
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A Data Users’ Note (NSSDC 67-24) covering the reduction techniques and format of available data may be
obtained from NSSDC.

EXPLORER 22 - 1964 64A

Apogee 1077 km Period 105 min
Perigee 844 km Inclination 80°

Electrostatic Probe Experiment — Goddard Space Flight Center

Investigator:
L. Brace

A cylindrical electrostatic probe was used on Explorer 22 to perform direct measurements of the electron
density (N ) at the satellite. The experiment was operated every 3 min when the satellite was within range of
any of 12 telemetry stations. The two observations occurring nearest any of 10 satellite beacon observing stations
were analyzed for N, and the results tabulated with the corresponding satellite position.

Data are available for selected periods from October 10, 1964, to May 31, 1965, on one roll of 35-mm micro-
film. Observations are still being recorded and additional data are expected to be available this year.

Data include:

1. Beacon station
2. Orbit number

3. Universal time

4. Satellite position i
5. Electron density (cm=3)

B. Ionospheric Soundings

ALOUETTE 1 - 1962 BETA ALPHA 1

Orbit 1000 km circular
Period 105 min Inclination 80°

Swept-Frequency Topside Sounder

The topside sounding instrument in Alouette 1 consists of a pulsed transmitter and a receiver tuned to the
transmitter frequency in order to observe the time delay for each frequency of the reflected radio signal. The fre-
quency is varied from 0.5 to 11.5 MHz at a rate of 1 MHz per sec. The satellite moves approximately 80 km dur-
ing a complete sweep. Since no tape recorder is aboard the satellite, the data observed cover observations when
the satellite is within sight of the tracking station. Since the satellite is still making observations, NSSDC will con-
tinue to receive Alouette data.

A Data Users’ Note (NSSDC 67-29) covering the reduction techniques and format of available data may be
obtained from NSSDC.
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Tonograms — Defence Research Telecommunications Establishment

Investigator:
G. L. Nelms

The Alouette 1 topside ionograms are traces of virtual depth (time delay assuming constant propagation
velocity) of reflection vs signal frequency. The ionograms exhibit local phenomena (plasma resonances), echoes
from the topside ionosphere from ordinary and extraordinary propagation modes, and occasional echoes from
below the F2 maximum (ground returns and sporadic E layer reflections).

Each ionogram is identified by a time coded on the film. These time codes are related to satellite position
by the world maps. From September 1962 to December 1967, two types of world maps are available. One type
is the standard refined world map as indicated in Part VI of this Catalog. The other “extended” type of world
map, prepared by ESSA, includes other parameters of interest and lists satellite positions only at the time of
each observation. For observations subsequent to June 30, 1964, GSFC has prepared similar extended world
maps. Also available is a computer program (MAP-1) from which Alouette 1 orbital positions can be computed
for any time desired.

Tonograms are available on 3914 rolls of 35-mm microfilm for the indicated periods from areas within about
1500 km (pass numbers and dates are not necessarily inclusive) from the following telemetry station locations.

Start End No.
Station Pass No. of
Mo Da Yr Mo Da Yr Rolls
Australia
Orroral Valley 15713-18447 11 23 65 06 12 66 6
Woomera* 18-15395 09 30 62 10 31 65 94
Canada ‘
Nfld., St. John’s* 11-18563 09 30 62 06 20 66 179
N.W.T., Resolute Bay*¥ 7-20204 09 29 62 10 18 66 758
Ontario, Ottawa*} 6-21150 09 29 62 12 27 66 388
Sask., Prince Albert* 13- 4473 09 30 62 08 23 63 34
Chile
Antofagastat 18- 4130 09 30 62 07 28 63 48
Santiago*f 4246-19936 08 06 63 09 29 66 231
Ecuador, Quito*} 20-18980 09 30 62 07 21 66 233
England, Winkfield* 9-18983 09 29 62 07 21 66 248
Falkland Islands, Pt. Stanley*¥ 26-20113 10 01 62 10 12 66 291
Malaysia, Singaporet 12-26105 09 30 62 12 25 | 67 287
Nigeria, Kano 9625-11735 09 03 64 02 05 65 8
Norway, Tromso 19334-19428 08 16 66 08 22 66 2
S. Africa, Johannesburg 15548-16335 11 11 65 01 08 66 1
US.A.
Alaska, College*t 1-19349 09 29 62 08 17 66 624
Alaska, Fairbanks 15793-20041 11 29 65 10 06 66 70
Colorado, Boulder 16571-18330 01 25 66 06 03 66 9
Florida, Ft. Myers*¥ 12-18199 09 30 62 05 24 66 73
Hawaii, Kauai* 14274-18559 08 10 65 07 20 66 3
Hawaii, South Point*t 531-13451 11 07 62 06 10 65 26
Maryland, Blossom Pointf 6- 6527 09 29 62 01 20 64 78
Minnesota, E. Grand Forks* 1940-18566 02 18 63 06 20 66 223

*Alosyn data available; see Alosyn description.

+ESSA N(h) Profiles available; see description.
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Alosyn — Defence Research Telecommunications Establishment

Investigators:
E. L. Hagg
G. E. K. Lockwood

Alosyn are Alouette 1 topside sounder synoptic data which consist of tabulations of selected ionospheric
parameters read from the ionograms. The parameters are listed in the chronological order in which the ionograms
were recorded, one tabulation row for each ionogram.

These data are available in hard copy or on magnetic tape. Hard copy is tabulated in approximately 42
books, covering the period September 29, 1962, to July 31, 1964. The tape format covers the period of Sep-
tember 29, 1962, to August 31, 1964, and is on three reels of magnetic tape (556 bpi). Data are listed as
follows for locations near stations designated * on the previous table of ionograms.

. Time of observation (universal and local solar)

. Latitude, longitude, and height of the satellite

. Solar zenith angle and magnetic dip angle at the satellite

. Gyrofrequency and plasma frequency at the satellite

. Observed extraordinary wave frequency and its accuracy

. Quality of the reflection trace at the satellite

. Observed ordinary and extraordinary wave penetration

. Maximum radio frequency of observed sporadic E

. Strength of signal returned from the earth (strong, weak, no echoes)
- Three-hourly magnetic K, index

OO 00~ W H WK
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ESSA N(h) Profiles — Institute for Telecommunication Sciences and Aeronomy

Investigators:
"R. Norton
W. Calvert
T. E. Van Zandt

These tabulations present electron density and frequency vs true height from selected Alouette 1 ionograms.
Data are available from a variety of Alouette telemetry stations from November 1962 through June 1965. The
ionograms used for these data were recorded by the stations indicated by a T in the ionogram station list.

DRTE N(h) Profiles — Defence Research Telecommunications Establishment

Investigators:
G. L. B. Nelms
G. E. K. Lockwood

The data available cover the period of September 29, 1962, to March 30, 1966, and contain electron density
profiles that were derived by the method of laminations from selected Alouette 1 ionograms. Frequency vs lamina
heights are available on four reels of magnetic tape that were written at a density of 556 bpi. The Data Center
can convert these data to electron density vs any specified true heights for individual requests.

The data include:

1. Time of observation
2. Latitude, longitude, and zenith angle
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3. Magnetic dip angle and gyrofrequency at the satellite

4. Table of electron density (or frequency) vs real height for each reduced ionogram
5. Total electron content

RSRS N(h) Profiles — Radio and Space Research Station

Investigator:
J. W. King

These tabulations present ionospheric electron density vs true height and electron density vs geopotential
height, derived from selected groups of Alouette ionograms. Data are available for selected times in 1962 and
1963 in three volumes for locations near Singapore and the Falkland Islands.

Start End
i Passes No. of Soundings
Mo Da Yr Mo Da Yr
Pt. Stanley,
Falkland Is. 1620-1836 01 26 63 02 10 63 120
Smgap(_)re, 792-4164 1 2% 62 - - . -
Malaysia

Data include:

1. Date and UT of observation

2. Latitude and longitude of the satellite
3. Electron density vs true height

4. Electron density vs geopotential height

ARC N(h) and H(h) Profiles — Ames Research Center

Investigators:
L. Colin
K-L. Chan
J. 0. Thomas
M. J. Rycroft

These data consist of tabulations of electron density vs true height and plasma scale height vs true height.
The electron densities were derived from selected Alouette 1 ionograms by the method of overlapping polynomials.
The data are available for observations taken within approximately 1500 km of the telemetry stations listed.
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Start End
Station Passes Quantity* (pages)
Mo Da Yr Mo Da Yr

e 20186630 | 05 | o1 | 63 | o1 | 28 | e4 483
University

Hawaii 531-5824 11 07 62 11 30 63 190
North and

£ 164

South America 447-5427 11 01 62 10 31 63 643

*Eight soundings per full page.

Each tabulation includes:
1. Date, universal time, local solar time, and pass number
2. Latitude and longitude of the satellite

3. Electron density vs true height (each 50 km)
4. Plasma scale height vs true height (each 50 km)

EXPLORER 20 - 1964 51A

Apogee 1020 km Period 103.9 min
Perigee 869 km Inclination 79.9°

Fixed-Frequency Topside Sounder — Institute for Telecommunication Sciences and Aeronomy

Investigators:
R. Knecht
W. Calvert
T. E. Van Zandt

The fixed-frequency topside sounder was a pulsed radio sounder that operated on the following six frequen-
cies: 1.50, 2.00, 2.85,3.72, 5.47, and 7.22 MHz. The six frequencies, pulsed in sequence, were cycled through in
0.105 sec. The satellite moved less than 1 km between successive soundings of the same frequencies and recorded
the time of transit for all reflected signals it received.

The data currently available at NSSDC consist of 993 rolls of ionograms on 35-mm microfilm that cover the
period of August 25, 1964, to December 29, 1965. Each frame has the day, the universal time, and the trace of
the virtual depth vs the frequency. The corresponding latitudes and longitudes can be found from the world maps.

A Data Users’ Note (NSSDC 68-07) covering the reduction techniques and format of available data may be
obtained from NSSDC.
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ALOUETTE 2 - 1965 98A

Apogee 2887 km Period 121 min
Perigee 505 km Inclination 80°

Jonograms — Defence Research Telecommunications Establishment

Investigator:
E.S. Warren

The topside sounder instrumentation is a miniaturized version of a conventional ground-based sounder or
jonosonde. It consists of a pulsed transmitter and a receiver tuned to the transmitter frequency. The sounder
sweeps the frequencies between 0.2 MHz and 13.5 MHz. The sweep rate is 0.15 MHz per sec (between 0.2 and
2.0 MHz} and 1.0 MHz per sec (between 2.0 and 13.5 MHz).

The Alouette 2 topside ionograms exhibit local phenomena (plasma resonances), echoes from the topside
ionosphere from ordinary and extraordinary propagation modes, and occasional echoes fiom below the F2 maxi-
mum atmospheric layer (ground returns and sporadic E layer reflections).

Ionograms are received at NSSDC on a continuing basis. Ionograms are currently available on 713 rolls of
35-mm microfilm for the indicated periods from the stations listed in the following table. (Pass numbers and dates
are not necessarily inclusive.)

Start End No.

Station Pass No. of
Mo Da Yr Mo Da Yr Rolls

Australia, Orroral Valley 27-6197 12 01 65 05 05 67 63

Canada
Nfld., St. John’s 16-5703 11 30 65 03 25 67 4
N.W.T., Resolute Bay 2-6490 11 29 65 05 30 67 127
Ontario, Ottawa 5-6542 11 29 65 06 03 67 131
Chile, Santiago 44871 11 29 65 01 14 67 44
Ecuador, Quito 4.3909 11 29 65 10 24 66 51
Falkland Islands, Pt. Stanley 74-6183 12 05 65 05 04 67 52
Malaysia, Singapore 28-4316 12 01 65 11 28 66 48
Nigeria, Kano 14-3104 11 30 65 08 18 66 24
S. Africa, Johannesburg 125-4915 12 09 65 01 17 67 55
US.A.

Alaska, College 1-3116 11 29 65 08 19 66 13
Alaska, Fairbanks 14814 11 29 65 01 09 7 63
Florida, Ft. Myers 28-5756 12 01 65 03 29 67 23
Hawaii, Kauai 42-5836 12 02 65 04 05 67 13
Minnesota, E. Grand Forks 18-2059 11 30 65 05 21 66 2
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C. Radiometry

EXPLORER 7 - 1959 IOTA 1

Apogee 1090 km Period 101 min
Perigee 555 km Inclination 50°

Thermal Radiation Experiment — University of Wisconsin

Investigator:
V. Suomi

Simple bolometers in the form of hemispheres were mounted on, but thermally isolated from, plane mirrors.
The five mirror-backed hemispheres were mounted on the equator of the spin-stabilized satellite. Two of the hem-
ispheres, coated black, responded about equally to solar and terrestrial radiation; a third, coated white, was more
sensitive to terrestrial than to solar radiation; and a fourth, gold plated, was more sensitive to solar than to terres-
trial radiation. The fifth, a tabor-surfaced hemisphere equipped with a sunshade, was used to measure reflected
sunlight when the satellite axis pointed towards the earth’s surface. A black sphere, mounted on the axis of the
satellite at the top, was used to determine any deterioration in the mirror surfaces by comparison with the black
hemispheres. Temperatures from all the satellite instruments were measured by glass-coated bead thermistors.

Temperatures and derived radiation data from the white sensor are available for nighttime passes on one
200-bpi BCD magnetic tape for the periods of November 15 to December 2, 1959; January 3 to April 10, 1960;
and April 16 to May 24, 1960. Each physical record has 80 characters and is either a header record or a data rec-
ord which includes:

. Time of observation and station
. Satellite latitude and longitude
. Long-wave radiation

. Solid angle to the earth

. White sensor temperature

. Reference temperatures

A B W=

Temperatures from all the sensors are available on two binary magnetic tapes for the periods of December
6, 1959, to April 16, 1960; April 16 to May 27, 1960; and June 3 to 4, 1960.

The binary tapes were written at a density of 200 bpi by a CDC-1604 so that each physical record contains
274 36-bit words and one final word of 24 bits.

Data include:

1. Time of observation

2. Station

3. Sensor and mirror temperatures
4. Reference temperatures

A Data Users’ Note (NSSDC 67-17) covering the reduction techniques and format of available data may be
obtained from NSSDC.
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TIROS 2 - 1960 PI 1

Apogee 730 km Period 98 min
Perigee 620 km Inclination 48°

Scanning Radiometer Data — Goddard Space Flight Center

Source: Planetary Radiations Branch

The TIROS 2 meteorological satellite contained a five-channel medium-resolution scanning radiometer. Two
of the channels of this instrument were sensitive to reflected solar radiation, and the remaining three responded to
emitted terrestrial radiation. The spectral ranges of the detector were as follows:

Channel Nominal Bandwidth (microns)
1 572 - 170
2 72 =222
3 0.26 - 7.6
4 7.2 -326
5 0.365~ 3.35

Infrared data, along with orbital, attitude, and calibration data, were incorporated in a computer program
for an IBM 7090 which was used to produce a “Final Meteorological Radiation Tape” (binary). Copies of this
tape or printout from it are available through the Data Center for the period of November 23, 1960, to April 13,
1961. :

These data are presently being maintained by the Goddard Laboratory for Atmospheric and Biological Sci-
ences. The Data Center will service individual requests for the data as promptly as possible. Unusual delays, how-
ever, may result from the additional processing required before transferring the tapes to NSSDC for distribution.

The National Space Science Data Center has the TIROS 2 Radiation Data Catalog (Vol. 1) and the Radiation
Data Users” Manual and Supplement available for distribution.

TIROS 3 -~ 1961 RHO 1

Apogee 810 km Period 100 min
Perigee 740 km Inclination 48°

Scanning Radiometer Data — Goddard Space Flight Center

Source: Planetary Radiations Branch

The TIROS 3 meteorological satellite contained a five-channel medium-resolution scanning radiometer. Two
of the channels of this instrument were sensitive to reflected solar radiation, and the remaining three responded to
emitted radiation from the earth and its atmosphere. The three thermal channels were calibrated in terms of
equivalent black-body temperatures, and the visible channels were calibrated in terms of effective radiant emit-
tances. The spectral ranges of the detector were as follows:




ATMOSPHERIC PHYSICS AND PLANETARY ATMOSPHERES 53

Channel Nominal Bandwidth (microns)
1 57 -170
2 7.07 -25.00
3 0.25 - 6.82
4 74 =326
5 0.475- 2.900

Radiation data were incorporated with calibration data and orbital and attitude data onto an IBM 7090
“Final Meteorological Radiation Tape” (binary). A copy of this tape or printout from the tape is available through
the Data Center for the period of July 12 to December 30, 1961.

These data are presently being maintained by the Goddard Laboratory for Atmospheric and Biological Sci-
ences. The Data Center will service individual requests for the data as promptly as possible. Unusual delays, how-

ever, may result from the additional processing required before transferring the tapes to NSSDC for distribution.

The National Space Science Data Center has the TIROS 3 Radiation Data Catalog and the Radiation Data
Users’ Manual and Supplement available for distribution.

Thermal Radiation Experiment — University of Wisconsin

Investigator:
V. Suomi

The instrumentation for the thermal radiation experiment on TIROS 3 consisted of two sets of detectors,
each set containing a black and an anodized aluminum (white) sensor. The two sets were mounted opposite each
other on booms extended from the lower part of the satellite body.

Each sensor consisted of a hemisphere and a mirror which prevented the hemisphere from “seeing” the
spacecraft. The sensor temperatures were measured by thermistors, which were fastened with epoxy cement to
the inside of the hemispheric shells. The information telemetered to earth included temperatures of the mirrors
and sensors and the value of a fixed resistor, which enabled compensation for drift in the electronics system.

Data are available for the period of July 12 to October 20, 1961, on five BCD magnetic tapes with a density
of 556 bpi. Each record is 117 characters in length.

Data include:

. Time

. Latitude, longitude, height

. Attitude information

. Reference resistor value

. White sensor temperature

. Black sensor temperature (high and low)
. Mirror temperatures
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TIROS 4 - 1962 BETA 1

Apogee 840 km Period 100 min
Perigee 710 km Inclination 48°
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Scanning Radiometer Data — Goddard Space Flight Center

Source: Planetary Radiations Branch

The TIROS 4 meteorological satellite contained a medium-resolution scanning radiometer. Two of the chan-
nels of this instrument were sensitive to reflected solar radiation, and the remaining two responded to emitted
thermal radiation from the earth and its atmosphere. The two thermal channels were calibrated in terms of equiv-
alent black-body temperatures, and the reflected solar radiation channels were calibrated in terms of effective ra-
diant emittances. The effective spectral responses of each channel are shown below.

Channel Nominal Bandwidth (microns)
1 6.0 - 6.5
2 8.0 -12.0
3 0.2 -60
4 Time Reference Channel
5 0.55- 0.75

The calibration data, along with orbital and attitude data, and the radiation data from the satellite were in-
corporated in a computer program for an IBM 7090 which was used to produce, in binary form, the “Final Meteor-
ological Radiation Tape,” which is the basic repository for all radiation data. Copies of this tape or printout from
it are available at the Data Center for the period of February 8 to June 30, 1962.

These data are presently being maintained by the Goddard Laboratory for Atmospheric and Biological Sci-
ences. The Data Center will service individual requests for the data as promptly as possible. Unusual delays, how-

ever, may result from the additional processing required before transferring the tapes to NSSDC for distribution.

The National Space Science Data Center has the TIROS 4 Radiation Data Catalog and Users’ Manual avail-
able for distribution.

Thermal Radiation Experiment — University of Wisconsin

Investigator:
V. Suomi

The instrumentation for the thermal radiation experiment on TIROS 4 consisted of two sets of detectors,
each set containing a black and an anodized aluminum (white) sensor. The two sets were mounted opposite each
other on booms extended from the lower part of the satellite body.

Each sensor consisted of a hemisphere and a mirror which prevented the hemisphere from “seeing” the
spacecraft. The sensor temperatures were measured by thermistors, which were fastened with epoxy cement to
the inside of the hemispheric shells. The information telemetered to earth included temperatures of the mirrors
and sensors and the value of a fixed resistor, which enabled compensation for drift in the electronics system.

These data are available for the period of February 8 to June 28, 1962, on 10 BCD magnetic tapes with a
density of 556 bpi. Each record is 120 characters in length.

Data include:

1. Time
2. Latitude, longitude, height
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3. Solar elevation angle

4. Reference resistor value

5. White sensor temperature (high)

6. Black sensor temperature (high and low)
7. Mirror temperatures

Radiance value data are also available on two magnetic tapes with a density of 556 bpi. The data include:

. Orbit

. Subsatellite point (latitude and longitude)
. Albedo

. Zenith angle of the sun

. Data quality indicators
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MARINER 2 - 1962 ALPHA RHO 1

Infrared Radiometer Experiment — Jet Propulsion Laboratory

Investigators:
S. C. Chase
L. D. Kaplan
G. Neugebauer

Measurements of the 8.4-u and the 10.4-u radiation temperature of small regions of Venus were made using
an infrared radiometer on Mariner 2. The 10.4-u rotation-vibration band of CO 9 was selected to measure the ab-
sorption due to COq, while the 8.4-u measurement covered a region where the gaseous absorption was expected

to be negligible.
Data are available for three scans of Venus from 1859 to 1934 UT on December 14, 1962.

Reference: Chase, S. C., L. D. Kaplan, G. Neugebauer, “The Mariner 2 Infrared Radiometer Experiment,”
J. Geophys. Res., 68, No. 22, 6157-6169, Nov. 15, 1963.

All of the data have been published in the referenced article and are available on 12 sheets from NSSDC.
Data include:

1. Universal time

2. Latitude, longitude

3. Energy
4. Temperature

Venus Microwave Radiometer Experiment — Jet Propulsion Laboratory

Investigators:
A. H. Barrett
J. Copeland
D. E. Jones
A.E. Lilley
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A satellite-borne radio telescope observed microwave emissions from the planet Venus at 13.5 mm (22.2
GHz) and 19 mm (15.8 GHz) on December 14, 1962. The experiment was designed to establish the origin of the
radio emission at cm and mm wavelengths and to observe its variations. Radio emissions were observed every
20.16 sec from 1344 to 2037 UT. Three scans made between 1902 and 1937 UT encountered the planetary disk.
The first and third scan swept the dark and illuminated limbs of Venus, respectively; whereas the second scan
crossed the terminator at a small angle.

The investigators have published six temperature calculations from the peak values for each scan at both
wavelengths. Since the inflight and preflight calibration values of observing equipment were different from that
planned, considerable difficulty was encountered in computing planetary temperatures. Specifically, the actual
sensor time constants and instrument calibration values were significantly different from prelaunch values. Also,
the determination of time of planetary encounter is somewhat subjective since it was estimated from the radio-
metric observations.

The radiometer data are tabulated on 20 pages and include the following information (items 3,4, and 5 in
units of 47 millivolts):

1. Spacecraft time

2. Frame count

3. Antenna position potentiometer output (Radiometer scan - RSC)
4, Channel 1 (19 mm) digital voltage output (Radiometer 1 R-1)

5. Channel 2 (13.5 mm) digital voltage output (Radiometer 2 R-2)

TIROS 7 - 1963 24A

Apogee 645 km Period 97 min
Perigee 620 km Inclination 58°

Scanning Radiometer Data — Goddard Space Flight Center

Source: Planetary Radiations Branch

The TIROS 7 meteorological satellite contained a medium-resolution scanning radiometer. Two of the chan-
nels of the instrument were sensitive to reflected solar radiation, and the other three responded to emitted thermal
radiation from the earth and its atmosphere. Channel 1 of TIROS 7 was sensitive within the 15-u carbon dioxide
region and replaced the 6.0- to 6.5-u water vapor channel of TIROS 2, 3, and 4. The three thermal channels were
calibrated in terms of equivalent black-body temperatures, and the reflected solar radiation channels were cali-
brated in terms of effective radiant emittances. The channel bandwidths are shown below.

Channel Nominal Bandwidth (microns)
1 14.8 -15.5
2 8.0 -120
3 02 - 60
4 8.0 =300
5 0.55- 0.75

The calibration data, along with orbital and attitude data, and the radiation data from the satellite were in-
corporated in a computer program for an IBM 7094 which was used to produce, in binary form, the “Final Meteor-
ological Radiation Tape,” which is the basic repository of all radiation data. These data cover the period of June
19, 1963, to June 19, 1965.
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These data are presently being maintained by the Goddard Laboratory for Atmospheric and Biological Sci-
ences. The Data Center will service individual requests for the data as promptly as possible. Unusual delays, how-
ever, may result from the additional processing required before transferring the tapes to NSSDC for distribution.

The National Space Science Data Center has the TIROS 7 Radiation Data Catalog and Users’ Manual avail-
able for distribution. Catalogs and manuals are applicable for the following periods:

Volume 1 - June 19 to September 30, 1963
Volume 2 - October 1, 1963, to February 29, 1964
Volume 3 —March 1 to September 30, 1964
Volume 4 - October 1, 1964, to June 19, 1965

Thermal Radiation Experiment — University of Wisconsin

Investigator:
V. Suomi

The instrumentation for the thermal radiation experiment on TIROS 7 consisted of two sets of detectors,
each set containing a black and an anodized aluminum (white) sensor. The two sets were mounted opposite each
other on booms extended from the lower part of the satellite body.

Each sensor consisted of a hemisphere and a mirror which prevented the hemisphere from “seeing’ the space-
craft. The sensor temperatures were measured by thermistors, which were fastened with epoxy cement to the in-
side of the hemispheric shells. The information telemetered to earth included temperatures of the mirrors and sen-
sors and the value of a fixed resistor, which enabled compensation for drift in the electronics system.

Data are available for the period of June 19 to August 29, 1963, on nine BCD magnetic tapes with a density
of 556 bpi. Each record is 117 characters in length.

Data include:

. Time

. Latitude, longitude, height

. Attitude information

. Reference resistor value

. White sensor temperature

. Black sensor temperature (high and low)
. Mirror temperatures
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NIMBUS 1 - 1964 52A

Apogee 930 km Period 98 min
Perigee 420 km Inclination 98.6°

High-Resolution Infrared Radiometer Data — Goddard Space Flight Center

Source: Nimbus Project Office

The Nimbus 1 meteorological satellite contained a high-resolution infrared radiometer (HRIR) designed to
map nighttime cloud cover and surface temperatures emitted within the 3.5- to 4.1-micron atmospheric window.

330-268 O - 689 -5




58 ATMOSPHERIC PHYSICS AND PLANETARY ATMOSPHERES

HRIR data were acquired during the period of August 28 to September 22, 1964, after which a spacecraft mal-
function occurred.

These data are available on binary magnetic tapes with a density of 800 bpi and on 70-mm photofacsimile
film format copies, which include:

1. Positive transparencies
2. Negative transparencies
3. Positive prints, including enlargements

The magnetic tape data are presently being maintained by the Goddard Laboratory for Atmospheric and Bi-
ological Sciences. The Data Center will service individual requests for the data as promptly as possible. Unusual
delays, however, may result from the additional processing required before transferring the tapes to NSSDC for
distribution.

The National Space Science Data Center has Nimbus 1 High-Resolution Radiation Data Catalogs and Users’
Manuals (Vol. 1-2) available for distribution.

NIMBUS 2 - 1966 40A

Apogee 1179 km Period 108 min
Perigee 1095 km Inclination 100°

High-Resolution Infrared Radiometer Data — Goddard Space Flight Center

Source: Nimbus Project Office

The Nimbus 2 meteorological satellite contained a high-resolution infrared radiometer (HRIR) designed to
map nighttime cloud cover and surface temperatures emitted within the 3.5- to 4.1-micron atmospheric window.
HRIR data are available for the period of May 15 to September 30, 1966.

These data are available on binary magnetic tapes with a density of 800 bpi and on 70-mm photofacsimile
film format copies, which include:

1. Positive transparencies
2. Negative transparencies
3. Positive prints, including enlargements

The magnetic tape data are presently being maintained by the Goddard Laboratory for Atmospheric and Bi-
ological Sciences. The Data Center will service individual requests for the data as promptly as possible. Unusual
delays, however, may result from the additional processing required before transferring the tapes to NSSDC for
distribution.

The National Space Science Data Center has the Nimbus 2 Data Catalogs (Vol. 1-5), the Nimbus 2 HRIR
Montage Catalog, the Nimbus 2 AVCS Montage Catalog, and the Nimbus 2 Users’ Guide available for distribution.

Medium-Resolution Infrared Radiometer Data — Goddard Space Flight Center

Source: Nimbus Project Office
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The Nimbus 2 meteorological satellite contained a five-channel medium-resolution scanning radiometer.
Data were obtained for heat balance of the earth-atmosphere system, water vapor distribution, surface or near-
surface temperatures, and seasonal changes of stratospheric temperature distribution studies. The spectral ranges
of the detector were as follows:

Channel Nominal Bandwidth (microns)
1 6.4- 6.9
2 10 -11
3 14 -16
4 5.0-30.0
5 0.2- 4.0

The data for the period of May 15 to July 29, 1966, are available as:
1. Digital magnetic (binary) tapes
2. Positive or negative transparencies {(4- x 5-in.)

3. Positive prints, including enlargements

The National Space Science Data Center has the Nimbus 2 Data Catalogs (Vol. 1-5) and the Nimbus 2 Users’
Guide available for distribution.

D. General Observations

EXPLORER 17 - 1963 9A

Apogee 914 km Period 96.4 min
Perigee 254 km Inclination 58°

Mass Spectrometer Experiment — Goddard Space Flight Center

Investigator:
C. Reber

Two double-focusing magnetic mass spectrometers were placed on the spin axis of the Explorer 17 satellite
to measure the local concentrations of neutral particles with energies of 0.4 to 12 ev. One of the mass spectrom-
eters gave useful values of density for atmospheric helium, molecular nitrogen, and atomic oxygen for 187 real-
time interrogation passes. The spectrometer consisted of an external ionizing source, which had been designed to
reduce interaction between the sampled particles and the sensor, an electrostatic ion lens, a magnetic analyzer, and
collector electrodes. The collector electrodes were placed in appropriate spectrographic positions to monitor the
ion beams of particular masses. The current from each of these electrodes was sampled sequentially by a sensitive
electrometer and logarithmic amplifier for telemetric purposes. Since the spacecraft had no data storage capabil-
ity, observations were obtained only when within receiving distance of ground read-out stations. The summation
of data from all the ground stations allowed diurnal/altitude variations to be observed, even though this injected a
geographic variation as well.

Reference: Reber, C. A., and M. Nicolet, “Investigation of the Major Constituents of the April-May 1963
Heterosphere by the Explorer XVII Satellite,” Planetary and Space Science, 13, 617-646, July
1965.
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Results of the experiment have been published in the referenced article in printed tabular form and are avail-
able on seven sheets from NSSDC.

Data are available for the periods:

April 3 to 22, 1963
May 20 to June 1, 1963

Data include:

. Time of observation (local)

. Pass number

. Geographic position of satellite

. Observing station

. Angle between the spin axis and velocity vector
. Magnetic index, Ap

. Solar index

. Number density, helium

. Number density, nitrogen

. Number density, oxygen
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A Data Users’ Note (NSSDC 67-09) covering the reduction techniques and format of available data may be
obtained from NSSDC.

FR-1A - 1965 101A

Apogee - 762 km Period 100 min
Perigee 746 km Inclination 78°

VLF Experiment — Centre National d’Etudes des Telecommunications

Investigator:
L. R. O. Storey

The spacecraft, designed by Centre National d’Etudes des Spatiales, was launched from the Western Test
Range by a Scout rocket. The FR-1A VLF experiment was designed to study the propagation of VLF waves in the
ionosphere and to investigate irregularities in the electron distribution of the ionosphere. The satellite used five
VLF receivers, three loop antennas, and two dipole antennas to receive the VLF signals that were transmitted from
ground stations at 16.8 and 24 kHz.

The quick-look data for the period of December 6, 1965, to May 2, 1966, are currently available from
NSSDC. The data are presented as plots of magnetic field parameters superimposed over maps of the satellite
orbits. Reproductions from 35-mm microfilm of approximately 216 plots can be made as negative transparencies
or positive paper prints. The plots include:

. Orbit number and date

. Universal and local time

. Transmitting station and transmitter

. Satellite receiver and mode of operation

. Root mean square of the VLF magnetic field strength

. Eccentricity of the ellipse described by the magnetic field vector
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PART III. INTERPLANETARY DUST PARTICLES,
LUNAR, AND PLANETARY STUDIES

A. Micrometeorites and Cosmic Dust

EXPLORER 1 - 1958 ALPHA 1

Apogee 2550 km Period 115 min
Perigee 358 km Inclination 33°

Micrometeorite Detector Microphone Experiment — Air Force Cambridge Research Laboratories

Investigators:
M. Dubin
E. Manring

Direct measurements of micrometeorites were made with a sensing device consisting of a piezoelectric crystal
transducer with a transistorized amplifier for the detection of the impulse vibrations transmitted along the sensitive
exposed surface. The instrument had a threshold momentum of 2.5 x 10-3 gm/cm/sec and a sensitive area of 0.23
mZ2 The impact rate was 8.0 x 10-3 m~2 sec~! for cosmic particles of mass greater than 8 x 10-10 gm based upon
the calibration and an impact velocity of 30 km/sec. The experiment lasted from February 1 to 11, 1958.

Reference: Dubin, M., “IGY Micrometeorite Measurements,” Space Research, Proceedings of the First Inter-
national Space Science Symposium, Nice, 1042-1058, 1960.

The data tables, found on pages 1047-1052 of the referenced article, include 178 data points (no. of hits)
corrected to 145 data points. All the results of the experiment are recorded in the tables and are also available on
three sheets from NSSDC.

Data include:

. Station

. Date

. Universal time

. Duration of station pass

. Number of hits

. Total number of station passes
. Total time per station
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PIONEER 1 - 1958 ETA 1

No orbit achieved.
Maximum height: 113 137 km

Micrometeorite Detector Microphone Experiment — Air Force Cambridge Research Laboratories

Investigator:
M. Dubin

The micrometeorite detector on board Pioneer 1 was similar to the one flown on Explorer 1. The detector
consisted of a sounding board connected to a piezoelectric crystal transducer with a transistorized amplifier. The
instrument had a threshold momentum of 1.5 x 10-4 gm/cm/sec and a sensitive area of 0.038 m2. The impact
rate was calculated at 4.0 x 103 m-2 sec-! for particles of mass greater than 10-10 gm based on an impact ve-
locity of 30 km/sec. The experiment lasted from 1.2 x 103 to 164.25 x 103 sec after launch.

Reference: Dubin, M., “IGY Micrometeorite Measurements,” Space Research, Proceedings of the First Inter-
national Space Science Symposium, Nice, 1042-1058, 1960.

All of the results of the experiment have been published on pages 1053 and 1054 in the referenced article
and are also available on two sheets from NSSDC.

Data include:

1. Time after launch (sec x 103)
2. Impact location given in geocentric distance (R,)

EXPLORER 13 - 1961 CHI

Apogee 793 km Period 97 min
Perigee 175 km Inclination 38°

Micrometeorite Impact Detection Experiment — Langley Research Center

Investigator:
A. G. Beswick

The impact detectors flown on Explorer 13 consisted of two sounding boards sensitized by piezoelectric
crystals and 20 pressure cells instrumented with a transducer. The sounding boards had electronically selected
sensitivity levels of 1.00 dyne sec and 0.01 dyne sec with a sensitive area of 1.53 ft2. The design sensitivity of the
pressure cells was 0.10 dyne sec with a sensitive area of 2.30 ft2. Data were collected from August 25 to 27, 1961.

Reference: D’Aiutolo, Charles T., “The Micrometeoroid Satellite Explorer XIII (1961 Chi),” NASA TN
D-2468, Nov. 1964.

The data included in the referenced article on page 198 are arranged in tabular form and are also available
from NSSDC on one printed sheet.
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Data include:

1. Orbit number

2. Station

3. Date and universal time

4. Elapsed time from injection (min)

5. Counting rate for three sensitivity levels

EXPLORER 16 - 1962 BETA CHI

Apogee 1173 km Period 104 min
Perigee 746 km Inclination 52°

Micrometeoroid Experiments

Explorer 16, also designated the S-55B micrometeoroid satellite, was part of a micrometeoroid program di-
rected by NASA’s Office of Advanced Research and Technology. The satellite was placed in orbit on December
16, 1962, and continued to return experimental data until July 22, 1963. The objectives of the five micromete-
oroid experiments on board were to obtain information regarding puncture hazards to thin metals, as well as to
gather information on micrometeoroid impacts having energies insufficient to puncture the metals. The following
entries are descriptions of the data sets from Explorer 16 available at NSSDC.

Reference: Hastings, E. C., Jr., “The Explorer XVI Micrometeoroid Satellite,” NASA TM-X-810, Feb. 1963.
(Also see Supplements I-III, TM-X-824, Apr. 1963, TM-X-899, Sept. 1963, and TM-X-949, Mar.
1964.)

Pressurized Cell Experiment — Langley Research Center

Investigators:
C. A. Gurtler
W. H. Kincaid

The primary thin-metal puncture experiment consisted of 160 annealed beryllium-copper cells filled with
helium. Of this total, 100 cells had a 0.001-in. skin thickness and a total area of 10.625 sq ft, 40 had a 0.002-in.
skin thickness and a total area of 4.250 sq ft, and 20 had a 0.005-in. skin thickness with an area of 2.125 sq ft.
When a cell was punctured, the gas leaked out and the pressure loss activated a switch signaling the cell rupture.

All the data for the total time period are available in tabular form from NSSDC on eight sheets. The data
are also available in the following reports (identified in the previous reference):

TM-X-810, page 9 TM-X-899, pages 5-9
TM-X-824, page 3 TM-X-949, pages 5-6

Data include:

1. Pass number

2. Date (UT)

3. Interrogation time (UT)

4. Accumulated punctures for 0.001-in., 0.002-in. and 0.005-in. skin thickness cells
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Cadmium-Sulfide Cell and Copper-Wire Card Detectors — Goddard Space Flight Center

Investigator:
L. Secretan

Two selected cadmium-sulfide cells were used to measure the area of perforation due to impacts of dust par-
ticles through a 1/4-mil aluminized mylar film. Each cell had an effective area of 2 x 10-3 m2. The mylar film of
Cell A was left completely opaque; Cell B was perforated with a nominal 0.002-in. hole for inflight calibration pur-
poses. The calibration established a linear relationship between resistance and temperature. Cumulative status
readouts of the perforated areas were made when the satellite was in a suitable position both as to orbit and solar
aspect. These data were then compensated to a temperature of 35°C for tabulation purposes. Cell A measure-
ments range over a 25-day period from December 16, 1962, through January 9, 1963; measurements for Cell B
cover the 20-day period from December 16, 1962, through January 4, 1963.

As a companion detector, 46 copper-wire cards, each consisting of a continuous winding of 0.002- or 0.003-
in. copper wire closely wound on a melamine card, were used as one of the metal penetration experiments. Thirty-
two 0.003-in. wire cards were connected in series of twos to form 16 sensors; the other fourteen 0.002-in. sensors
functioned individually. The total area of the 0.002-in. sensors was 0.664 sq ft, and the area of the 0.003-in. sen-
sors was 1.517 sq ft. A puncture in a wire caused a change in circuit resistance. Once a puncture or break occurred
in a wire, additional data could not be obtained from the card. The wire grids were monitored for the lifetime of
the satellite. Two breaks occurred, one in the 3-mil wire on June 28, 1963, and one in the 2-mil wire on July 13,
1963.

Reference: Secretan, L., “Measurements of Interplanetary Dust Particle Flux from Explorer XVI CdS and
Wire Grid Dust Particle Detectors,” Proceedings of a Symposium on Meteor Orbits and Dust,
Smithsonian Contributions to Astrophysics, Cambridge, Mass., Aug. 9-13, 1965.

The cadmium-sulfide cell data appear in the above reference on pages 310-312 and are also available from
NSSDC in a tabular format which includes:

1. Date (month, day)
2. Cumulative time (days)
3. Hole area (mm?)

Steel-Covered Grid Detectors — Lewis Research Center

Investigator:
E. H. Davidson

The steel-covered grid detectors were part of the thin-metal puncture hazard experiments. The sensors were
made of type 304 stainless-steel segments mounted on the outside surface of a thin continuous grid circuit. A
puncture of the stainless-steel cover broke the circuit beneath it; this was indicated by a change in resistance. The
thicknesses and total areas of the detectors were as follows:

No. of Detectors Thickness Total Area
2 0.001 in. 1.5 ft2
0.003 in. 20 ft2

1 0.006 in. 0.25 ft2
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Reference: Davidson, E. H., and P. C. Winslow, Jr., “Micrometeoroid Satellite (Explorer XVI) Stainless-
Steel Penetration Rate Experiment,” NASA TN D-2445, Aug. 1964.

All the data from this experiment are available on page 6 of the reference and on one sheet from NSSDC.
Data were collected for the time period December 16, 1962, to May 29, 1963.

Data include:

1. Date (year, month, day)
2. Accumulated number of punctures
3. Total exposed area remaining

Micrometeoroid Impact Detection System — Langley Research Center

Investigator:
A. G. Beswick

The impact detection system experiment consisted of two stainless-steel sounding boards sensitized by piezo-
electric crystals. The sounding boards, located on the nose cone of the satellite, had three electronically selected
sensitivity levels. Two sensitivity levels were 1 dyne sec and 0.1 dyne sec for an exposed area of 1.53 sq ft. A
third sensitivity level was provided by 20 beryllium-copper pressure cells, each with a 0.005-in. skin thickness, in-
strumented with transducers to act as impact detectors. Their design sensitivity was 0.5 dyne sec for a total ex-
posed area of 2.0 sq ft.

All the data for the period December 16, 1962, to April 19, 1963, are available on three graph sheets from
NSSDC. Data are also available in NASA TM-X-949, pages 25-27.

Data include:
1. Time after launch (10-day periods)

2. Date (year, month, day)
3. Count rate (number/sec)

PEGASUS 1, 2, AND 3 - PEGASUS METEOROID PROJECT

Meteoroid Penetration Detectors — Marshall Space Flight Center

Investigator:
R. J. Naumann

Pegasus 1 Pegasus 2 Pegasus 3

1965 9A 1965 39A 1965 60A
Launch Date February 16, 1965 May 25, 1965 July 30, 1965
Apogee 738 km 742 km 540 km
Perigee 502 km 512 km 522 km
Period 97 min 97.2 min 95.3 min

Inclination 31.8° 31.7° 28.9°
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The primary mission of the Pegasus Project is to obtain data on the flux of meteoroids in near-earth space.
Meteoroids detected were those capable of penetrating three selected thicknesses of aluminum panels which acted
as capacitor detzctors. The selected thicknesses were 0.4 mm, 0.2 mm, and 0.038 mm. A layer of vapor-deposited
copper was placed between two 12-micron mylar layers acting as a dielectric. The capacitors were maintained at
constant voltage; detection of discharge and subsequent recharge, accomplished electronically, signified a meteor-
oid penetration. An array of 208 panels was positioned on a collapsed wing structure which deployed after launch
to 96 ft long and 14 ft wide. Thus, a meteoroid detection area of over 2000 sq ft was provided as a penetration
surface. NSSDC has penetration data on the number of valid hits for the time period February 17, 1965, through

June 24, 1967. Data are still being collected from the three spacecraft and will be sent to NSSDC on a quarterly
basis.

The data are currently available on one tape in even-parity with 80 BCD characters per record at a density of
556 bpi. The data are also available on approximately 4000 punched cards or 68 data tabulation sheets of com-
puter printout.

Data include:

. Year, day, hour, and minute of penetration (UT)

. Location of wing section and side penetrated

. Number of the panel group penetrated

. Thickness penetrated (16 mil, 8 mil, or 1.5 mil)

. Pulse verification (duration in msec)

. Temperatures (°C) of both sides of the wing section at time of penetration
. Satellite clock time at penetration

. Ecliptic latitude and longitude when penetrated

. Geocentric latitude and longitude when penetrated
. Right ascension and declination when penetrated

. Local time when penetrated (longitude time zone)
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B. Lunar Studies

RANGERS 7, 8, AND 9

Lunar Television Data — Jet Propulsion Laboratory

Location of Impact Altitude of First Altitude of Last
(Selenographic) Picture (km) Picture (km)
Ranger 7 1964 41A  20.6°W, 10.6°S 2110 0.44
Ranger 8 1965 10A  24.8°E, 2.6°N 2510 0.16
Ranger 9 1965 23A  2.4°W, 12.9°S 2378 0.60

The Ranger 7, 8, and 9 spacecraft took thousands of TV photographs during the few minutes preceding lunar
impact. Each spacecraft carried six television cameras that transmitted over two separate channels designated F
and P (for full scan and partial scan). The F-channel contained cameras A and B, while the four P-channel cameras
were designated Py through P,. One-inch-diameter vidicons were used for image sensing in all six cameras on each
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probe. The lenses had a resolution of 50 line pairs/mm; resolution of the camera systems was approximately 36
line pairs/mm. The characteristics of the six cameras which were common to each of the Rangers are listed below:

Characteristic A B Py Py P4 P,
Focal length, mm 25 76 76 76 25 25
f number 1.0 2.0 2.0 2.0 1.0 1.0
Frame time, sec 2.56 2.56 0.2 0.2 0.2 0.2
Horizontal frequency, cps 450 450 1500 1500 1500 1500
Exposure time, msec 5 5 2 2 2 2
Field of view, deg 25 8.4 2.1 2.1 6.3 6.3
Target size, mm 11 11 2.8 2.8 2.8 2.8
Scan lines 1150 1150 300 300 300 300
Time between frames, sec 5.12 5.12 0.84 0.84 0.84 0.84

The dynamic ranges were 200-700 ft-L for cameras A, Py, P4 on all three Rangers, 80-2600 ft-L for cameras B, Py,
P, on Ranger 7, and 80-1500 ft-L for cameras B, P;, Py on Rangers 8 and 9.

All of the Ranger photographs are available in the form of enlarged paper prints for selected frames or 35-mm
film negatives or positives along with the associated photographic parameters needed for analysis of the pictures.
In addition, a representative collection of Ranger 7, 8, and 9 photographs are available in the following publications
at a cost of $6.50 per volume.

1. *“Ranger VII Photographs of the Moon, Part I: Camera ‘A’ Series,” NASA SP-61, Sept. 1964.

2. “Ranger VII Photographs of the Moon, Part II: Camera ‘B’ Series,” NASA SP-62, Feb. 1965.

3. “Ranger VII Photographs of the Moon, Part III: Camera ‘P’ Series,” NASA SP-63, Aug. 1965.

4. “Ranger VIII Photographs of the Moon, Cameras ‘A’, ‘B’ and ‘P’,” NASA SP-111, 1966.

5. “Ranger IX Photographs of the Moon, Cameras ‘A’, ‘B’ and ‘P, ” NASA SP-112, 1966.

Copies of these publications are available from the Superintendent of Documents, U. S. Government Printing
Office, Washington, D.C. 20402.

SURVEYORS 1, 3, 5, 6, AND 7

Lunar Television Data — Jet Propulsion Laboratory

Landing Coordinates

Spacecraft (Selenographic) Timespan of Data No. of Photos
Surveyor 1 - 1966 45A 02.53°S -43.32°w June 2-14, 1966 - July 12-13, 1966 11 000
Surveyor 3 - 1967 35A 02.94°S -23.34°W April 20 - May 3, 1967 6 300
Surveyor 5 - 1967 84A 0141°N-23.18°E  Sept. 11-24, 1967 - Oct. 15-23, 1967 18 000
Surveyor 6-1967 112A  00.46°N-01.37°W Oct. 10-24, 1967 ] 30 000

Surveyor 7- 1968 0O1A 40.89°S - 11.44°W Jan. 10-23, 1968 - Feb. 13-14, 1968 21 000
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The television subsystem was designed to obtain lunar surface photographs at the millimeter scale. The slow-
scan survey television camera provided images of the lunar surface over a 360° panorama. Each picture was imaged
through an optical system onto a vidicon image sensor whose electron beam scanned a photo-conductive surface to
produce an electrical output that was telemetered back to earth receiving stations.

The normal exposure time was 150 msec, which was extendable on command. Focal length of the optics
could be adjusted to 25 or 100 mm, covering a field 6.4° square at maximum focal length and 25.3° square at the
wide-angle setting. Panoramas of the landing site taken in the narrow-angle mode contained about 10 times as many
pictures as those taken in the wide-angle mode.

To satisfy user requests for these photographs, reproductions from 70-mm film will be made. The reproduc-
tions can be processed as 70-mm positive or negative film transparencies or as positive paper prints, including
enlargements.

Ancillary data available to the user consist of tabular listings of television identification data, 8- x 10-in.
prints of computer processed frames, and mosaics prepared from the individual frames. Animated film sequences
from Surveyor 3 are available showing lunar sunset and the surface sampling operation.

A Data Users’ Note (NSSDC 67-30) for Surveyor 1 photographs covering the reduction techniques and for-
mat of available data may be obtained from NSSDC. In addition, the NSSDC has published a Catalog of Surveyor
1 Television Pictures (NSSDC 68-10) that is available for distribution. The Catalog will serve as a reference for
selecting and ordering photographs of primary interest. At some future date catalogs of Surveyor 3, 5, 6, and 7
television pictures will be published by the NSSDC. Persons requesting these catalogs will be put on the mailing
list, and copies will be distributed as they become available.

LUNAR ORBITERS 1, 2, 3, 4, AND 5

Spacecraft Periods of Photographic Coverage
Lunar Orbiter 1 - 1966 73A August 18 to 29, 1966
Lunar Orbiter 2 - 1966 100A November 18 to 25, 1966
Lunar Orbiter 3 - 1967 8A February 15 to 23, 1967
Lunar Orbiter 4 - 1967 41A May 11 to 26, 1967
Lunar Orbiter 5 - 1967 75A August 8 to 18, 1967
Missions 1, 2, and 3 Mission 4 Mission 5
Orbit Period 3.5hr 12 hr Initial - 8.4 hr
Intermediate - 8.3 hr
Final -3.2 hr
Orbit Inclination 12 and 21° 85° 85°
Perilune Altitude 60 km 2700 km Initial - 200 km
Intermediate - 100 km
Final - 100 km
Apolune Altitude 1850 km 6100 km Initial - 6000 km
Intermediate - 6000 km
Final - 1500 km
Sunlight Time 75% 100% 100%
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Lunar Terrain Photographs — Langley Research Center

Source: Lunar Orbiter Project Office

Approximately 750 high-resolution and 1010 medium-resolution photographs of the lunar surface were
taken by Lunar Orbiters 1, 2, 3, 4, and 5. The photographic subsystem was essentially the same on all five mis-
sions. The subsystem was designed to take photographs simultaneously at high- and medium-resolutions from a
predetermined altitude above the lunar surface. Two separate lens, shutter, and platen systems utilizing the same
film supply were provided. The high-resolution lens (telephoto) had a 24-in. focal length and a focal-plane shutter.
The medium-resolution lens was a wide-angle lens having a focal length of 80 mm and a between-lens shutter.

Both lens had an aperture of {/5.6. Each system was provided with image motion compensation by means of
translation of the film plane. This compensation was controlled by a velocity/height (V/H) sensor. The subsystem
utilized 70-mm film which was provided with pre-exposed edge data consisting of gray scales, resolution charts,
identification number, and linearity patches. Exposure time of the photography was set at 1/25, 1/50, or 1/100
sec. Automatic sequences of 1, 4, 8, or 16 photos could be obtained.

The photographs taken on Lunar Orbiters 1, 2, and 3 show three major types of terrain found along the
lunar equator: maria (or seas), highland areas, and craters. Also included are photographs of the east limb, por-
tions of the lunar farside, and two earth-moon photographs.

The prime objectives of Lunar Orbiter 4 were to perform a broad, systematic photographic survey of lunar
surface features to increase the scientific knowledge of their nature, origin, and processes, and to serve as a basis
for selecting sites for more detailed scientific study. It was necessary for the spacecraft to orbit the moon at a
relatively high altitude and in a near-polar orbit, whereas on previous missions the altitude and inclinations were
considerably lower. The photos of Lunar Orbiter 4 cover 99% of the nearside and 60% of the farside of the moon.

Lunar Orbiter 5 was primarily a multi-site scientific mission that included photography of some previously
unphotographed farside areas and additional photography of candidate Apollo landing sites.

Mercator index maps prepared by the Aeronautical Chart and Information Center, USAF, will be provided
to persons interested in obtaining photographs. The index maps show the locations of all the sites photographed
with respect to the lunar surface and should be useful in selecting frames of primary interest.

NSSDC has microfilmed a complete set of Lunar Orbiter photographs on five 100-ft rolls of film. These

films include a reproduction of the best photograph available for each usable Lunar Orbiter frame. Prepared pri-
marily as a selection aid, these films are also suitable for enlargement and most types of study.

Selenodesy Experiment — Langley Research Center

Source: Lunar Orbiter Project Office

The instrumentation for the selenodesy experiment on the Lunar Orbiter spacecraft consisted of a power
source, an omnidirectional antenna, and a transponder. High frequency radio signals were received from earth
tracking stations and retransmitted back to the stations to provide Doppler frequency measurements.

The objective of this experiment was to determine the gravitational field of the moon and other parameters
by analyzing the tracking data from the Lunar Orbiter spacecraft. The gravitational field results are useful for
two main purposes: orbit prediction for lunar satellites and determination of various physical properties of the
moon. The tracking data contain information on the position and velocity of the satellites as a function of time,
and from this information one can determine the perturbations produced on the satellite by the gravitational
field components.
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These data are available on ten 7-track binary magnetic tapes with a density of 556 bpi. These tapes are
divided into two categories: master file and orbit data processor file. The master file tapes produced by the JPL
Tracking Data Processor (TDP) accumulated the raw data without applying any modifications. The orbit data
processor file tapes contain minor modifications with additional information applied to or associated with the
raw data. These modifications include such items as the stripping of the Doppler bias, corrections to the angular
data, associating the proper transmitter frequency with the Doppler and range data, checking when and what
station is transmitting, labeling of various time blocks, and shifting of station time tags.

Radar Studies of the Moon — Massachusetts Institute of Technology

Source: Lincoln Laboratory

The purpose of this project was to provide a comparatively inexpensive method of assessing the lunar surface
roughness. Observations of the moon by radar, made shortly before the beginning of this decade established the
presence of a diffusely scattered echo component, which was interpreted as being caused by wavelength-sized
lunar surface features.

The primary infent of the radar studies was to determine, using delay-Doppler mapping techniques with as
fine a resolution as possible, the distribution of radar scattering properties across the lunar surface at 3.8-cm wave-
length. This investigation made use of the Haystack radar operated by M.I.T. Lincoln Laboratory at Lexington,
Massachusetts.

The data are available for the period of December 21, 1966, to March 29, 1967, on two 7-track digital
magnetic tapes (6 binary data tracks plus 1 track for parity) recorded at 556 bpi.

The first two records of each file are assigned to a heading containing the following information in BCD
format:

. Title

. Coordinates of map

. Time of run

. Surface resolution in delay and Doppler (km)

Mean angle of incidence at map center (deg)
Subradar selenographic longitude and latitude (deg)
Local Doppler angle (deg)

Pulse width (microsec)

©No LR W

Following these first two records are 201 records, each containing 201 sequential 24-bit binary words (2’s
complement) to express the full 201 by 201 mapped data matrix.

Reference: Final Report, 2, “Radar Studies of the Moon,” M.L.T. Lincoln Laboratory, Apr. 1968.

The referenced report is available at NSSDC and can be supplied upon request.
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C. Planetology

GEMINIS 3 THROUGH 12

Launch Mission i . y
Satellite Lgﬁzh Time Duration sz;ii;i A&‘:ﬁ; © P(e;;i;e In;:.hna-
(UT) (hr) o
Gemini 3 -1965-24A 03/25/65 1424 49 88.2 224 160 32.5°
Gemini 4 -1965-43A 06/03/65 1515 979 89.0 280 160 32.0°
Gemini 5 -1965-68A 08/21/65 1400 190.9 89.5 344 160 32.6°
Gemini 7 -1965-100A 12/04/65 1400 330.6 89.2 326 160 28.9°
Gemini 6 -1965-104A 12/15/65 1337 259 88.5 259 160 28.9°
Gemini 8 -1966-20A 03/16/66 1641 10.7 88.8 270 160 28.9°
Gemini 9 -196647A 06/03/66 1340 72.3 88.8 270 160 28.9°
Gemini 10-1966-66A 07/18/66 2220 70.8 88.8 269 160 28.9°
Gemini 11-1966-81A 09/12/66 1442 71.3 89.0 278 160 28.8°
Gemini 12-1966-104A 11/11/66 2047 94.5 89.0 280 160 98.9:°

Synoptic Earth Terrain Photographs — Goddard Space Flight Center

Investigator:
P.D. Lowman, Jr.

More than 2500 synoptic terrain photographs of earth taken by astronauts aboard Geminis 3 through 12 are
available for analysis. The photographs show major geologic structures, their form, color, and albedo. Some pho-
tographs are also useful for geographic and oceanographic investigations. An inventory list of available photos
will be provided upon request.

Reproductions of these photographs can be made in color as 2-1/4" x 2-1/4" mounted positive transparen-
cies. Photographs are also available in black and white in the form of 70-mm positive film transparencies or posi-
tive paper prints, including enlargements.

The film format used for all Gemini photographs is 55 mm?2 on 70-mm width film. The camera(s), lens(es),
and types of film(s) used during each mission are identified in the following table:

Spacecraft Camera Lens(es) Film Type(s)
Gemini 3 Hasselblad, Model Zeiss Planar, Eastman Kodak Ektachrome,
500C (NASA Modified) 80-mm F.L.;{:2.8 MS (8.0.217)
Gemini 4 Hasselblad, Model Zeiss Planar, Eastman Kodak Ektachrome,
500C (NASA Mgdified) 80-mm F.L.;f:2.8 MS (S.0. 217)
Gemini 5 Hasselblad, Model Zeiss Planar, Eastman Kodak Ektachrome,
500C (NASA Modified) 80-mm F.L.;f:2.8 MS (S.0.217)
General Analine and Film,
Anscochrome D-50
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Spacecraft Camera Lens(es) Film Type(s)
Gemini 6 Hasselblad, Model Zeiss Planar, Eastman Kodak Ektachrome,
500C (NASA Modified) 80-mm F.L.;f:2.8 MS (S.0.217)
Gemini 7 Hasselblad, Model Zeiss Planar, Eastman Kodak Ektachrome,
500C (NASA Modified) 80-mm F.L.;f:2.8 MS (8.0. 217)
Zeiss Sonnar, Eastman Kodak Ektachrome,
250-mm F.L.; f:4.5 Infrared Type-8443
Eastman Kodak Panatomic-X,
Type 3400 Eastman Kodak
Type-2475
Gemini 8 Hasselblad, Model Zeiss Planar, Eastman Kodak Ektachrome,
500C (NASA Modified) 80-mm F.L.;:2.8 MS (8.0. 217)
Gemini 9 Hasselblad, Model Zeiss Planar,
500C (NASA Modified) 80-mm F.L.;f:2.8
Hasselblad, Super Zeiss Biogon, Eastman Kodak Ektachrome,
Wide Angle-C 38-mm F.L.;f:4.5 MS (S.0. 217)
(NASA Modified) Xenotar, 80-mm
J. A. Maurer 70-mm F.L.; £2.8
Space Camera
Gemini 10 J. A. Maurer Xenotar, 80-mm
70-mm Space E.L.; £:2.8
Camera Zeiss Biogon, Eastman Kodak Ektachrome,
Hasselblad, Super 38-mm F.L.; f:4.5 MS (S.0.217)
Wide Angle
Gemini 11 J. A. Maurer Xenotar, 80-mm
70-mm Space EL.;f:2.8
Camera Zeiss Biogon, Eastman Kodak Ektachrome,
Hasselblad, Super 38-mm F.L.; f:4.5 MS (S.0. 368)
Wide Angle
Gemini 12 J. A. Maurer Xenotar, 80-mm
70-mm Space F.L.;f:2.8
Camera Zeiss Biogon, Eastman Kodak Ektachrome,
Hasselblad, Super 38-mm F.L.; f:4.5 MS (S.0. 368)
Wide Angle

A special volume containing 244 selected Gemini color photographs, Earth Photographs from Gemini 3, 4,
and 5, NASA SP-129, Office of Technology Utilization, Washington, D.C., 1967, is for sale by the Superintendent
of Documents, U.S. Government Printing Office, Washington, D.C. 20402, at a price of $7.00.

Requests for photographic reproductions to be used in scientific investigations should be directed to NSSDC.
Requests for NASA SP-129 should be directed to the U.S. Government Printing Office. All other requests for
photographic reproductions must be sent to Technology Applications Center, University of New Mexico,
Albuquerque, New Mexico 87106.



PART IV. SOLAR PHYSICS AND ASTROPHYSICS

A. Ultraviolet and Visible Measurements

GREB 1 - 1960 ETA 2

Apogee 1057 km Period 101.5 min
Perigee 615 km Inclination 67.5°

Solar X-Ray (2-8 A) and Lyman-Alpha Experiment — Naval Research Laboratory

Investigators:
R. W. Kreplin
T. A. Chubb
H. Friedman

(See Greb 1 in Part IV, Section B, for data description.)

ORBITING SOLAR OBSERVATORY (0SO 1) - 1962 ZETA 1

Apogee 595 km Period 96 min
Perigee 550 km Inclination 33°

Lyman-Alpha Experiment (1100-1250 A) — Goddard Space Flight Center

Investigator:
K. Hallam

A carbon-disulfide-filled ion chamber with a lithium fluoride window was used to monitor the solar Lyman-
alpha (1100 to 1250 A) radiation. The ion chamber was calibrated in the laboratory by comparison with a stan-
dard ionization chamber using a monochrometer source. Radiation damage to the lithium fluoride window de-
creased the sensitivity of the ion chamber about 20% per week after the first 230 orbits.

The reduced data, on nine rolls of 35-mm microfilm, are printout tables for each orbit for which data are
present. Useful data cover the period of March 7 to May 15, 1962. The tables list the peak flux reading (in volts)
and the corresponding time of measurements in universal time. Each table is identified by orbit number, orbit
start time, and the spin axis attitude averaged over the orbit.
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The data include:

1. Time of observation (UT)

2. Orbit start time (UT)

3. Orbit number (80° west longitude crossing)
4. Spin axis orientation (averaged over the orbit)
5. Peak flux reading (in volts)

Solar Flux Monitor Experiment (3800-4800 A) — Goddard Space Flight Center

Investigator:
K. Hallam

Solar ultraviolet radiation flux was measured by a filtered high-current photodiode. There were two filters
which restricted the spectral response of the instrument to 38004800 A. The exposed filter was an evaporated
platinum film of a 2-mm thick fused silica substrate. The inner filter was made of Scott-Jens blue glass. The out-
put of the photodiode went to an amplifier which had been biased to amplify the flux peaks in an energy range
approximately 20% above the ultraviolet energy received at ground level.

Tabulated data from the photometer are available at NSSDC on two rolls of 35-mm microfilm. Although
the data indicated a rapid decrease in sensitivity of the photodiode, useful data cover the period from March 15
to 28, 1962, or orbits 125 through 318 inclusive. The tables give the peak energy in microamperes and the uni-
versal time for each measurement. Orbit start time and attitude, averaged over the orbit, are given for each table.

Data include:

1. Time of observation (UT)

2. Orbit start time (UT)

3. Orbit number (80° west longitude crossing)
4. Spin axis orientation (averaged over the orbit)
5. Peak flux reading (in microamperes)

EXPLORER 30 - 1965 93A

Apogee 900 km Period 101 min
Perigee 692 km Inclination 60°

X-Ray and Ultraviolet Monitoring Experiment — Naval Research Laboratory

Investigators:
A. T. McClinton, Jr.
R. W. Kreplin
H. Friedman
T. A. Chubb

(See Explorer 30 in Part IV, Section B, for data description.)
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B. X-Ray Measurements

GREB 1 - 1960 ETA 2

Apogee 1057 km Period 101.5 min
Perigee 615 km Inclination 67.5°

Solar X-Ray (2-8 A) and Lyman-Alpha Experiment — Naval Research Laboratory

Investigators:
R. W. Kreplin
T. A. Chubb
H. Friedman

Solar radiation was investigated by an ultraviolet and an X-ray photometer and a vacuum photocell that was
used as a visible light aspect system. The two photometers were jon chambers that had the following characteristics:

Ultraviolet - X-Ray
Spectral Sensitivity 1050-1350 A 2-8 A
Window Material Lithium Fluoride Beryllium
Window Thickness ~1 mm 0.005 in.
Absorbing Gas Nitric Oxide at 15 mm Argon at 760 mm

The three detectors were mounted along the equator of the satellite. The aspect photocell and the ultraviolet
detector had the same direction of view, while the X-ray detector looked in the opposite direction. The X-ray de-
tector was mounted behind a magnet, which served to deflect most of the Van Allen belt electrons. Fluxes were
derived by fitting gray-body spectra to the observed ion chamber currents.

Reference: Kreplin, R. W., T. A. Chubb, and H. Friedman, ‘“X-Ray and Lyman-Alpha Emission from the
Sun as Measured from the NRL SR-1 Satellite,” J. Geophys. Res., 67, 2231-2253, June 1962.

The results, which have been published in the reference in tabular form for the period July 1 to November
15, 1960, include the following X-ray and Lyman-alpha data:

X-Ray:

1. Universal time and aspect angle

2. X-ray fluxes

3. Flares and other solar and ionospheric events

Lyman-Alpha:

Lyman-alpha flux (daily averages)

GREB 3 - 1961 OMICRON 2

Apogee 1020 km Period 104 min
Perigee 860 km Inclination 67°
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Solar X-Ray Measurements (8-20 A) — Naval Research Laboratory

Investigator:
R. W. Kreplin

The Greb 3 (Solar Radiation 3, SR 3) satellite never separated from the Injun satellite. The X-ray detectors
on the Greb 3 satellite were gas-filled jonization chambers with responses in the 8- to 20-A region. Because the

two satellites did not separate, tumbling and a slow roll-rate resulted. This made the data reduction difficult.

The data from 69 random observations have been reduced under the assumption that the shape of the X-ray
spectrum can be described by the Planck function with a temperature of 2 x 100 deg K.

Reference: Acton, L. W., T. A. Chubb, R. W. Kreplin, and J. F. Meekins, “Observation of Solar X-Ray
Emission in the 8- to 20-A Band,” J. Geophys. Res., 68, 3335-3344, June 1, 1963.

X-ray flux data are presented in tabular form on two sheets for the period of June 29 to December 14, 1961,
and have been published in the reference.

Data include:
1. Time of observation (UT)
2. X-ray flux (wavelengths <20 A)
INJUN 1 - 1961 OMICRON 2

Apogee 1020 km Period 104 min
Perigee 860 km Inclination 67°

Solar X-Ray Measurements (0-14 A) — State University of lowa*

Investigators:
L. A. Frank
J. A. Van Allen

The Injun 1 satellite was launched along with Transit 4A and Greb 3; however, Injun 1 and Greb 3 did not
separate from each other. The Injun 1 carried a thin-windowed Geiger tube (Anton type 213, 1.2 mg/cm? mica),
which measured X rays in the 0- to 14-A range. The conical field of view of the instrument scanned the sky in a
more or less random manner, but was occasionally directed toward the sun for brief periods of time.

The data from 36 random observations are presented in tabular form on four printed sheets as count rate
sec~! (wavelength << 20 A) vs UT for the period of June 29 to August 22, 1961, and are published in:

Maehlum, B., L. A. Frank, and J. A. Van Allen, “Solar X-Ray Observatjons by Injun 1,” J. Geophys.
Res., 70, 1639-1645, 1965.

Data include:

1. Time of observation (UT)
2. Count rate sec~!

*Now called University of lowa.
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ORBITING SOLAR OBSERVATORY (0SO 1) - 1962 ZETA 1

Apogee 595 km Period 96 min
Perigee 550 km Inclination 33°

Spectrometer Experiment (10-400 A) — Goddard Space Flight Center

Investigators:
W. Neupert
W. Behring

The OSO 1 solar spectrometer was used to measure solar euv radiation in the range of 10400 A. Direct
solar radiation was dispersed by a concave grating into its component wavelengths which were focused along the
Rowland Circle. The detector was mounted on a carriage which moved along the Rowland Circle. This mechan-
ical motion resulted in one complete scan through the 10- to 400-A spectrum every 8 min whenever the instrument
was in sunlight. Counting rate recorded as amplitude has been plotted versus time on a semilogarithmic scale for
all available data.

A combination of lower sensitivity and scattered radiation makes it extremely difficult to interpret the spec-
trum below 170 A. In addition, at wavelengths above 342 A the second order images of intense spectral lines ob-
scure that portion of the data. Although the 170- to 400-A data have been microfilmed, the usable range of the
data can be considered to be from 170 to 340 A. The data covering the range 50 to 400 A can be used with special
precautions. The data between 50 and 170 A will be made available for inspection by request to the Data Center.

Data are available on 12 rolls of 35-mm microfilm for most of the sunlit portion of OSO 1 (March 7 to May
15, 1962).

Data include for each scan:
1. Time of observation (UT)
2. Orbit number

3. Counting rate vs the distance from the pole of the grating to the exit slit

A Data Users’ Note (NSSDC 67-03) covering the reduction techniques and format of available data may be
obtained from NSSDC.

Solar X-Ray Experiment (1-8 A) — Goddard Space Flight Center

Investigator:
W. A. White

A xenon-filled ion chamber with a thin beryllium window was used to detect solar X-ray flux integrated over
the interval 0.1-10 A. The data were calibrated, averaged, and plotted in terms of percent of full scale (flux) vs UT
and spacecraft position. Each plot covers approximately one revolution (~96 min). The instrument was on only
during the sunlit portions of the orbit (~56 min).

Useful data were received for 1039 orbits until both on-board tape recorders failed. These data cover the
period of March 7 to May 15, 1962, and are available on one roll of 35-mm film.



78 SOLAR PHYSICS AND ASTROPHYSICS

Data include:

. Time of observation (UT)

. Satellite latitude

. Satellite longitude

. X-ray flux (percent of full scale)

BHOW R e

A Data Users’ Note (NSSDC 67-06) covering the reduction techniques and format of available data may be
obtained from NSSDC.

Solar X-Ray Experiment (20-100 kev) — Goddard Space Flight Center

Investigator:
K. Frost

A scintillation counter consisting of a cylindrical Nal crystal and a photomultiplier tube was carried in the
solar-oriented section of OSO 1 to detect solar X-ray flux in the 20- to 100-kev energy interval. The instrument
was on during the sunlit portions of the orbits only.

The data were calibrated, averaged, and both tabulated and plotted in terms of counts/sec vs universal time
and spacecraft position. Each plot, continuous during the sunlit portion of the orbit, covers approximately one
revolution (~96 min). Each plot is identified by date, orbit number (at the end of the plot), and the title “S-16
Chan-<4 X-ray Monitor.” Most of the plots covering the period of March 7 to May 15, 1962 (1037 orbits), by
which time both tape recorders had failed, are available from NSSDC. The data are available on three 35-mm
microfilm rolls and include:

1. Time of observation (UT)
2. Satellite latitude

3. Satellite Iongitude
4. Scintillometer values, individual and average (counts/sec)

A Data Users’ Note (NSSDC 67-07) covering the reduction techniques and format of available data may be
obtained from NSSDC.
VELA - 1963 39A

Apogee 113 000 km Period 105 hr
Perigee 102 000 km Inclination 38°

Solar X-Ray Measurements (0.5-10 A) — Los Alamos Scientific Laboratory

Investigator:
J. P. Conner

The VELA satellite carried a scintillation counter with two filters to detect X rays in the 0.5- to 10-A region.
The scintillator was a cesium iodide crystal of 5 mg/cm?2. Beryllium filters, 7 mg/cm? and 117 mg/cm? thick,
transmitted to 0.5- to 10-A and 0.5- to 4-A bands, respectively. The energy flux range was from 10-3 ergs cm=2
sec~! (threshold) to 5 x 10-2 ergs cm~2 sec~! (saturation). A
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The data are presented as plots of the energy flux dissipated in the scintillation crystal as a function of time.
In order to convert to incident flux it would be necessary to assume the spectral distribution of incident radiation,
which is not known. Reasonable assumptions of what the spectral distribution might be would give incident flux
values for the more important events larger than the values plotted by a factor of 2 to 10, depending upon the
hardness of radiation in the individual events.

Graphs on four printed pages are available at NSSDC for the period of October 17 to 31, 1963. During this
period, many X-ray events caused by high solar activity were recorded.

Data include:
1. Time of observation (UT)
2. Xeray flux
GREB 5 - 1964 01D

Apogee 930 km Period 103 min
Perigee 905 km Inclination 70°

X-Ray Flux Measurements — Naval Research Laboratory

Investigators:
R. W. Kreplin
H. Friedman
T. A. Chubb

Five gas-filled ionization chambers were used as photometers to measure the solar X-ray flux; a similar de-
tector was used to measure ultraviolet flux. The five X-ray photometers had the following characteristics:

Detector Window Material Window Thickness Gas
2- 8A Beryllium 0.005 in. Argon
8-14 A Aluminum 0.0005 in. Nitrogen
8-16 A Aluminum 0.00035 in. Nitrogen

44-55 A Mylar 0.00025 in. Nitrogen

44-60 A Mylar 0.00025 in. Nitrogen

Magnetic brooms were used in each detector to lessen the sensitivity of the X-ray photometers to the trapped par-
ticle radiation of the Van Allen belt. The aspect angle was determined by a sun-earth pulse-amplitude aspect sys-
tem and a solar pulse-width aspect system.

The data are available on two magnetic tapes that are card images at a density of 556 bpi. The fluxes were
derived by fitting gray-body spectra to the observed currents. The data include:

1. Machine-reduced data, three points per pass, for January 12 to August 31, 1964:
a. Time, station, and aspect angle
b. Fluxes for 8-12 A and 44-60 A
2. Hand-reduced data, one point per pass, for January 11, 1964, to February 3, 1965:
a. Time, station, and aspect angle
b. Currents and fluxes for all detectors (The 8- to 16-A and 44- to 55-A detectors failed after 1 month,
while the ultraviolet detector lasted 2 days.)
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The tabulated daily averages and the constituent times of observations for the period of January 11 to Octo-
ber 30, 1964, are available in printed form for the fluxes in the O- to 8-A, 8-to 12-A, and 44- to 60-A ranges.
ORBITING SOLAR OBSERVATORY (0SO 2) - 1965 7A

Apogee 633 km Period 96.5 min
Perigee 551 km Inclination 329°

Solar X-Ray Measurements — Naval Research Laboratory

Investigators:
T. A. Chubb
H. Friedman
R. W. Kreplin

Five Geiger-Mueller counters were used to measure the flux of solar X rays. A different detector was used
for each of the three bands: 2-8 A, 8-20 A, and 44-60 A. These three counters operated only when they were
pointed directly at the sun. A fourth detector, also sensitive in the 2- to 8-A range, was oriented away from the
sun to indicate the background radiation. The fifth Geiger counter, equipped with a disk to artificially eclipse the
sun, served as a prominence detector. The measured currents were converted to fluxes by fitting the data to gray-
body spectra.

The data available consist of computer plots and listings on two rolls of 35-mm microfilm. The time period
covered is February 4 to March 8, 1965, and the data include:

1. Graphs of minute averages of solar X-ray flux vs universal time for each counter
2. Tabulations of counting rate, flux, and standard deviations vs universal time for each graph

EXPLORER 30 - 1965 93A

Apogee 900 km Period 101 min
Perigee 692 km Inclination 60°

X-Ray and Ultraviolet Monitoring Experiment — Naval Research Laboratory

Investigators:
A. T. McClinton, Jr.
R. W. Kreplin
H. Friedman
T. A. Chubb

Explorer 30 contained a group. of 10 X-ray and two ultraviolet detectors that measured solar radiation in the
wavelength regions given in the following table:

Wavelengths Detectors
053 A Two Geiger counters
1-8 A Two Geiger counters, two ion chambers
8-16 A Two ion chambers
1-20 A One ion chamber
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Wavelengths Detectors
44-60 A One ion chamber
1080-1350 A (including Lyman-alpha line) One ion chamber
1225-1350 A (excluding Lyman-alpha line) One ion chamber

The data are recorded on one magnetic tape as BCD characters at a density of 556 bpi. A physical record for
each pass contains a logical header record and a series of logical detector records. The header record is of fixed
length whereas the length of detector record varies with the number of samples obtained in a 1-min sampling period.

The data cover the period of November 27, 1965, through August 27, 1967.
Data include:

Year, month, day

Pass number

. Station

. Aspect angle

. Number of samples

. Universal time (start of 1-min sampling period)

. Minute average of X-ray flux (or UV current) for each detector

C. Gamma Rays

EXPLORER 11 - 1961 NU 1

Apogee 1786 km Period 108.1 min
Perigee 486 km Inclination 28.9°

Gamma-Ray Telescope Experiment — Massachusetts Institute of Technology

Investigators:
W. L. Kraushaar
G. W. Clark

The gamma-ray telescope, designed to search for high-energy gamma rays (50 Mev), consisted of one anti-
coincidence plastic scintillation counter roughly 1500 cm? in area, a sandwich crystal scintillator 7.6 cm in diam-
eter and 3 cm thick, and a cylindrical lucite Cerenkov detector about 7.6 cm in diameter and 7.6 cm thick.

The arrival of a gamma ray was signaled by a coincidence between the sandwich scintillation counter and the
Cerenkov counter, provided that no pulse was received from the large cone-shaped anticoincidence or veto plastic
scintillation counter.

Of the total of about 7 months that the instrument was turned on and working in orbit, only 141 hr, or 3%,
have been culled as useful observing time. During these 141 hr, 1012 events were accepted as gamma rays by the
circuit logic. For each detected event several pertinent quantities were computed. In addition, for purposes of
further analysis such as evaluating apparent gamma-ray intensities from different parts of the sky, random events
were generated at such a rate that their total number is about 25 times the total number of real events.
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The data available consist of one digital tape of real events and one digital tape of random events for the pe-
riod of April 27 to November 17, 1961. These binary tapes were prepared by an IBM 7094 with FORTRAN and
written at a density of 556 bpi, with 23 logical records of 11 data words in each physical record.

Data include:

1. Time of observation (Julian time)

2. Geographic position of satellite

3. Geomagnetic position

4. Satellite orientation in celestial and galactic coordinates
5. Additional positional and orientation information

A Data Users’ Note (NSSDC 67-25) covering the reduction techniques and format of available data may be
obtained from NSSDC.

ORBITING SOLAR OBSERVATORY (0SO 1) - 1962 ZETA 1

Apogee 595 km Period 96 min
Perigee 550 km Inclination 33°

High-Energy Gamma-Ray Experiment — Unz'versiiy of Rochester

Investigators:
G. G. Fazio
E. M. Hafner

The high-energy gamma-ray detector was placed on OSO 1 to search for gamma radiation (>> 50 Mev) from
the sun and other celestial sources. The detector consisted of a Cerenkov counter and two scintillation counters
separated by a 1/16-in. lead sheet, which converted photons to electron-positron pairs.

Approximately 16 000 sheets of computer printout are available on 35-mm microfilm for most orbits be-
tween orbit number 150 (March 17, 1962) and number 1782 (July 3, 1962).

Data include:

1. Time of observation (UT)
2. Orbit number

3. Spin-axis orientation

4. Sky data (counts)

5. Earth data (counts)

Gamma-Ray Experiment (50 kev-3 Mev) — University of Minnesota

Investigator:
L. E. Peterson
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The University of Minnesota gamma-ray experiment on the OSO 1 was designed to detect cosmic and solar
gamma rays in the energy range of 50 kev to 3 Mev. The instrument, located in the rotating wheel member of the
080, consisted of the following three detectors:

1. A 2.54-cm-diameter x 1.27-cm-long Nal scintillation counter with a 0.5-cm-thick lead collimating shield
operating over the 50- to 150-kev range

2. A 5.1-cm-diameter x 5.75-cm-long Nal plastic phoswich counter with isotropic response operating in two
channels over the 0.3- to 1.0-Mev and 1.0 to 3.0-Mev range

3. A Compton telescope consisting of a 3.2- x 3.2-cm Nal scintillation counter in coincidence with the
phoswich counter

Each wheel scan was divided into sixteen 22.5° sectors by a set of sun slits placed around the OSO
wheel. Data were obtained from one of the 22.5° sector intervals plus the sun sector at any given time. Both day
and night data were accumulated in the onboard tape recorder, thereby enabling nearly continuous information
retrieval.

The reduced data from this experiment are on three reels of magnetic tape in the BCD mode at a density of
556 bpi with 960 characters per record. A total of 614 hr of good daytime data and 318 hr of nighttime data are
available from the first 1039 passes which covered the time period March 7 to May 15, 1962.

Data include:

. Pass number

. Universal time

. Latitude, longitude, altitude, B, L

. Computed trapped radiation environment

. Decommutated digital data

.Rates and ID for each data frame

. Spin axis and solar vector, right ascension and declination

. Pitch and roll angles and spin rate

. Sector look vector, right ascension, and declination and earth tangent plane angle

O 00~ O AW N =

Some of the above information is not available during satellite night.

Gamma-Ray Monitor (0.5 Mev) — Goddard Space Flight Center

Investigator:
K. Frost

Three scintillator detectors were placed on the OSO 1 satellite to monitor gamma rays in the 0.1- to 0.7-Mev
range. These instruments operated in the sunlit portions of the satellite orbit and consisted of an unshielded Csl
crystal which viewed the sun continuously during sunlit operation and two Nal crystals which viewed the sunfield
for part of each spin of the satellite. The sunfield view of one of the spinning scintillators was collimated with
tungsten shielding. The other spinning scintillator was unshielded. The output from each of the three scintillators
was sampled sequentially through the 16 levels of a pulse height analyzer, representing the 0.1- to 0.7-Mev range.
The detector system was calibrated in the laboratory with a 0.5-Mev source. After the hundredth orbit, a change
in gain of the system was deduced from a channel shift of the predominant 0.5-Mev gamma rays. For each spin of
the satellite, the spinning detectors passed through varying views of the sunfield. The data from these detectors
were reduced in two ways. One gives the spectra for a detector viewing the sunfield, and the other for the detector
turned from the sunview. The pointed detector gives the spectra for a direct sunview.
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The reduced data from this experiment are in the form of printouts of two-dimension arrays representing
the 0.1- to 0.7-Mev gamma-ray spectra during the sunlight portion of an OSO 1 orbit. Nine rolls of 35-mm micro-
film containing these data are available at NSSDC for the period of March 7 to May 15, 1962, covering orbits 1 to
1037 (not inclusive). '

Data include:

1. Time of observation (UT)

2. Pass number

3. Detector

4. Average number gamma rays/energy level




PART V. ROCKET EXPERIMENTS

A. Introduction

The listing of rockets in this section was generated from a card-oriented, machine-sensible file maintained at
NSSDC.

This listing indexes all reports of successful rocket launches on file at NSSDC. Partially successful launches
are flagged with the letter P. Some data from these rocket experiments are held at NSSDC. If a request is made
for data which are not currently on hand, the Data Center staff will attempt to acquire data to satisfy individual
requests.

NSSDC maintains a rocket card file which can be sorted by experiment category, discipline area, and
launch date. The computer printout appearing on the following pages is listed according to experiment category.
Within the major categories, the experiments are further subdivided by experiment discipline.

At the bottom of each printout page, asterisks indicate whether data are available at NSSDC. One asterisk
indicates that data are available; two asterisks indicate that data are available and that a more complete description
of the experiment is given in Section V-C.

Abbreviations for launch sites and organizations appearing in the listing can be found in the Introduction to
the Catalog.
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ROCKET IDENTIFICATION SYSTEM

Numbering System:

The number preceding the decimal point in the rocket number column (e.g., 9.168UA) identifies the type
of rocket as follows:

1 -- (AEROBEE 100) 9 --(SKYLARK)

2 --(ARCON) 10 - - (NIKE CAJUN)

3 -- (NIKE ASP) 11 - - (JOURNEYMAN)

4 --(AEROBEE 150, 150A) 12 - - (SPECIAL PROJECTS)
5 -~ (IRIS) 14 - - (NIKE APACHE)

6 - - (AEROBEE 300) 15 - - (ARCAS)

7 --(ARGO E-5) 16 - - (ASTROBEE 1500)

8 - - (JAVELIN) 17 - - (AEROBEE 350)

18 - - (NIKE TOMAHAWK)

Identifying Letters:

The letters which follow each rocket number in the printouts identify:

INSTRUMENTING AGENCY EXPERIMENT

G - Goddard A - Aeronomy

N - Other NASA Centers B - Biological

U - College or University E - Energetic Particles and Fields
D-DOD G - Galactic Astronomy

A - Other Government Agency I - Ionospheric Physics

C - Industrial Corporations M - Meteorology

I -International P - Special Projects

R ~ Radio Astronomy
S - Solar Physics
T - Test and Support

B. Computer Listing of Rocket Experiments

(On Following Pages)
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A IRGL OW

ALBEDC

RCCKET
NUMEER

1o14NA
4o T6UA
4,8ENA
4,124U8
4,115NA

8 34.UA
4,E3CA
4,125UA
14, 142NA
14,122NA

14,133NA
4,150GA
4,142NA
14,284CA
14,350CA

4,2 38UA

4 115NA
4,238UA

ATMOSFHERIC DENSITY/COMP 4, GCGA

* DATA AT NSSDC,

8,04CH
4, 14GA
10, 50U A
1C o, 5€UA

1, 08GA
1,09GA
8o 23CA
1,07CA
161 1GA

1,12GA
10,90UA
1CoG1UA
€, 06GA
14,08UA

€o,07GA
€, CEGA
10,74UA
1C.131UA
14,10UA

*% DATA AT NSSCC,

LAURNCH
DATE

11720762
11/12/€32
11717763
02/27/€4
09718764

11/05/64
12/01/64
127177€a
01 707 /65
04/01/65
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04/1€/763
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11/72¢€/763

CESCRIPTION

LA UNCH
TIME
(ur)

16585
158
1815
0218
1717

1903
0615
0€5¢E
0350
0207

0140
0910
1500
2217
o110

2306

17
2306

1547
2044
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1802
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1740
2012
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2011
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1801
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2100
215¢
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1844
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LA UNCH
SITE

wI
WSMR

Wl
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wI

Wl

PEAK
ALTITUDE
(KM)

21
219
185
161
168

RE6
182
234
146
140
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1€0
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217
150
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T3
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€5
68

71
x32
132
344
192

342
234
147
129
i6s5

IN FOLLOWING SECTION,

EXPERI MENTER

Ce Ao
WoGo
Je Be
WeG o
Co Ao

We Go
JePo
Wo Go
AoE o
Ae Eo

Ao Ee
CeEo
Ce Ao

BARTH
FASTIE
PEARCE
FASTIE
BARTH

FASTIE
HENNKES
FASTIE
POTTER
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Gy Ay
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Me DUBIN
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Ho Jo
Eods
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He A

TAYLOR
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LoHoe
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We He
WoH o
EeJo
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HANSEN
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SCHAEFFER

ORGANTIZATION

JPL
JHLU
JPL
JHU
JPL

JHU
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JHU
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LERC
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GCA
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JPL
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MICH
MICH

VAR
VAR
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VAR
VAR
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MICH
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GSF C
MICH

MICH
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P INDICATES PARTIAL SUCCESS,
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AERCNOMY

ATMOSFHRERIC DENSITY/COMP

AURCRA

CLOUD CCVER

CCMMUNICATIONS SYSTEMS

COSMIC FAYS

ELECTRIC FIELDS

# DATA AT NSSDC,

FOCKETY
NUMBER

4 224NA
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14, 357UM
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4412400
4e12GLA
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AERCNCMY

GRE MADOE

* DATA AT NSSDC,

RCCKEY
NUMBER

10,44G2A
10,45GA
1 Ca4€CA
10,67GA
1C.,47C2

10,6€GA
10,S8GA
1C,48CGA
10,S2GA
1Ce5GGA

10,54GA
1€ o60GA
1CoE5CA
10,61GA
10,8164
1Ce 8SGA
10 .8SGA
1¢,716GA
10 ,62GA

1Co E7CA
100 €3GA
10 ,82GA
1(, 886G
104,126GA

1Cs137CA
1C. 83GA
10,736GA
1C,1148CA
10 ,78GA

1Ce133CA
10,104G4A
1C o84GA

1C,1CS5¢CGA
10.115GA

1C,14CGA
1CLEECGA

1C,141GA
1Ca116CA
10,112GA

1C.1C6CA
1C,1C7CA
1041324GA
1Co133¢Ca
10, 125GA

#% DATA AT NSSCC,

LAUNCH
DATE

CE/CErEC
12701/62
12/04/€2
127047¢€2
12/0€r62

12/0€/7€2
02/720/¢€2
02/720/632
02/28/63
02s28/€32

03/05/7€2
02/0s/7€23
12707762
01/724/64

01/29/¢€4
0l /26764
01/2S/ 64
01/25/64
02/04/648

02/05/764
02,705 /64
02/7132/7¢€4
02/713/6€4
02/13/64

03707764
04s18/64
04/18/€4
08/05/€4
og/C7/64

08/07/64
Ces08/64
08/1z2/7¢€4
08/12/€4
c8/1€r64

08/16/64
CE/16/64
Q&/ 17/ €4
08/17/7€4
0gs/1&e/64

08/18/64
11 /05764
11/0€/764
11/0€/64
11/70€764

LAUNCH
TIME
(uT})

€ce3
z12¢
c718
o7C7

ce2z

cea2
2334
2347
2211
2147

ccct
[eXs]e B
1211
0016
0418
ca17
0417
0411
0146

0440
0320
0455
0420
c430

0245
0059
0C39
0207
0100

0015
0400
149
0z1¢
0553

0113
0315
cCas
1z2g¢

0125

011S
1700
05290
cQo0z
1000

L AUNCH
SITE

KRON
wl
KRON
Al
Wi

FC
Wi
Wl
L
wnl

FEAK
AL TITUDE
(kM)

117
124

€1
111
116

114
113
112
103
112

11z
117
104
128

124
122
122
114
116

12¢
119
122
119
119

114
12¢
127

27
118

13¢

12¢
123
121
12¢
125

EXPERIMENTER

"eSe
We Ss
WeSoe
J. S.
%eSe

JaSe
Jo Se
WaSo
Wa Se
JeSo

WeSe
Je Se
WeS e
We Se
JeSae
oS,
We So
WeSe

Wae So

We Se
WeSe
Jo S,
WeS e

We S

WeSe
WeSe
We So
woSe
We S

SMITH
SMITH
SMITH
T+EON
SWITH

THEON
THEON
SNITH
SMITH
THECN

SMITH
THEON
SNITH
SMITH

THECN
SNITH
SMITH
SHITH
SMITH

SHITH
SKITH
THEON
SKITH
SMITH

SVMITH
EMITH
SMITF
SVMITH
SHITH

Ge WITT

WeSe
We Se
WoSoe
Jo Se

SMITH
SMITH
SNITH
THECN

Ge WITT

WoSoe

EMITH

Ge WITT

JeSae
Wo S,

We S,
JsSe
Jo Se
WeSs
Jo Se

CESCRIPTION IN FOLLOWING SECTION,

THECN
SMITH

SHITH
THECN
THEON
SHITH
THEON

ORCGANIZATION

CSFC
GSFC
GSFC
GSFC
GSFC

CSFC
GSFC
GSFC
GSFC
GSFC

GEFC
GSFC
GSFC
GSFC

GSFC
GSFC
GSFC
GSFC
GSFC

GSFC
GSFC
GSFC
GSFC
GSFC

GSFC
GSFC
GSFC
GEFC
GCSFC

STKU
CSFC
GSFC
GSFC
GSFC

STKU
CSFC
STKU
GSFC
GSFC

GSFC
GSFC
GSFC
GSFC
GSFC

*P

* R ox ¥ 5

* o *ox R * B ow o o ® ou

» #

% ox * ox

#*

* @ oK ou

INODICATES PARTITAL SUCCESS,
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AERCACMY

GRE NADE

IONOSPHERIC COMP/PROPAGT

MAGNETIC FIELDS

MICRCMETECRITES

* CATA AT NSSDC,

RCCKET
NUMEEFR

1C.117CA
10, 118GA
10,121GA
1Cc124CA

1Co116GA
1Ce125GA
10,122GA
1Co12CCA
10,123GA

1C.126GA
10 94UA

Be04CA
€o23CA
€o04CA
8o 31DA
8, 03CA

8o22DA
4o2C7LA
LB,E€GA

14,03UA
14, CaUA
14,0<5VUA

14,54DA
14, SECA
144S€DA
14,57C4
14,58DA

44132CA
10,144UA
4,15CGA
4, 116N A
14,78UA

14, 78LA
14,170UA
14,170UA
4o 1EINA
4419 ESGA

% CATA AT NSSDC,

LAUNCH
DATE

11/19/764
01/,27/65
01/727/65
01/727/7€5

02704765
02/04/€S
02704765
02/08/6¢c
02708765

02/08/65
04 /29 /65

11/CS/€cC
10/10/€1
05,/03/62
01/17/7¢€4
10/08/64

Ces1E/€€
08/0€/67
CeEscss68

07714761
07/714/€1
07/2C/61

05728/04
08,06 /64
0ogs12/764
08/1€/€4
oes17764

12/1€/64
CE/11/65
09/z€/€€
11/16/65
11/1€/65

11/18/65
08715766
08715766
10s2z/66
10/25/66

LAUNCH
TIME
(uT)

LAUNCH
SITE

Wl
wl

FC
Fa

wi
W SMR
wI

wl
LB
Wl

W SMR
KRON
KRON
KRON
KRON

W SMR
WSMR
WEMR
WSFR
WSMR

W SMR
WSMR
WSMR
WSMR
WEMR

PEAK
ALTITUCE
(kM)

1:2'€
118
125
N A

118
121

1¢7
125

124
N/ A

982
784
112
S45
1004

699
2Rg
320

20C
200
198

4G
124
121
119
124

2CE
129
183
144
149

149
1€0
160
149
186

DESCRIPTICN IN FCLLCWING SECTICN,

EXPERIMENTER

We Se
WoeSe
Wo So
JeSoe

Wo So
JeSoe
We So
WeSoe
We Se

Jo Se
WoR o

Me D
He Ao
H oAls
Jo he
Ge S

Co¥Yo
LeM,e
GeR o

LeJo
LedJo
LeJo

Re Ko
ReKo
ReKo
ReKoe
RoKo

Ce Eo
Coloe
O, Eo
NeHo
Coloe

Colo
Coloe
Colo
NeHo
O, Eo

P

SMITH
SMITH
SMITH
THECN

SMITH
THECN
EMITH
SMITH
SMITH

THECN
wITT JUR

UBIN
TAYLOR
TAYLOR
HOFFMAN

HARP

JOHNSCN
JONES
CAR IGNAN

CAHILL
CAHILL
CAFILL

SCEERMAN
SCHBERMAN
SOBERMAN
SCBERMAN
SOBERMAN

BERG
HEMENWA Y
EERG
FARLCW
HEMENW AY

HEMENWAY
HEMENWAY
HEMENW AY
FARLCw
BERC

INDICATES PARTIAL SULCCFESS,

ORGAN IZATION

GSFC
GSF C
GSFC
GSFC

GSFC
GSFC
GSFC
GSFC
GSFC

GSFC
GSFC

LKFC
GSFC
GSFC
NRL

LKHD

NRL
MICH
MICH

NFU
NHU
NhU

CRL
CRL
CRL
CRL
CRL

GSFC
cucu
GSFC
ARC

CucL

bpuoL
DuDL
cucL
ARC

GSFC

* ®

* o * ou R

c6
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AERCONOMY

HMICRCHMETECRITES

NEUTRAL FARTICLES

PITOT-STATIC TUEE

#* CATA AT NSSOC,

RCCKET
NUMEER

44 222NA
44223NA

1Ce3CLA
1C 47GNA
1CaS1 LA
€,06CA
10 ,80NA

Go 07 GA
64,08GA
6o CSGA
€4 10CA
44,4SGA

14,55UA
18,01 CA
12,0£GA
12,(5GA
€s11GA

18,C3CA
18,02GA
1449€LA
18,CECA
18 422GA

4o2CTUA
18,50GA

14,16CA
14,2CUA
14,21UA
14,2208
14 ,24UA

14,24 UA
14,23UA
14,64UA
14, €50

#% CATA £T NSSCC,

LAUNCH
DATE

06/0€6/67
oes11/67

02720762
04 /05/62
oc/18/¢€2
11/20/62
01/17/63

04/18/63
07/,2€C/63
01/29/7€4a
07 /28/64
11/1€/64

02719765
03/19/65
03716765
03/19/¢€5
03720765

11709765
11/1¢/65
07/11/7€¢€
CEs26 /66
Qe/2€/66

08/708/67
Cs/18/67

06/706/62
12/01/6z2
12707763
02/04/€4
04/15/64

0a/15/64
04/15/64
03/08/65
03/0G/€S

DESCRIPTICN IN FCLLCWING SECTICN,

T1ME
(uT)

1420
0900

1523
0431
1801
2141
0144

2100
2188
c30s
2114
1818

0917
1809
1809
18q0s
c542

1916
0700
1¢1€
1831
Q700

1287
1910

2340
2C34
1343
013¢
0122

0122
1556
1748
CeE2¢€

LAUNCH LAUNCH

SITE

W SMR
a SMR

PEAK
ALTITUDE
(KM}

138
141

301

28e¢g
28¢

124
132
140
15€
156

15€
158
NZA
N A

P

EXPER IMENTER

NoH o
Ng Mo

Eq Jo
AWE,
EoJs
Lola
As Eo

Go R
GoR o
Go Re
GoRe
Ga Ro

Eo Je
GoRe
Ge Re
GeRe
Ge Ro

Ga Re
GaRo
EeJo
G.R.
G.QQ

Le Ve
NoW,

Jo Je
Joda
Jede
Jede
Jed,

Jo Jo
JeJdo
dode
JaJa

FARLOW
FARLOW

SCHAEFFER
POTTER
SCHAEFFER
BRAGE
POTTER

CARIGNAN
CAR IGNAN
CARIGNAN
CAR IGNAN
CARIGNAN

SCHAEFFER
CARIGNAN
CARIGNAN
CARIGANAN
CARIGNAN

CARIGNAN
CAR I GNAN
SCHAEFFER
CARIGNAN
CARIGNAN

JCNES
SPENCER

FORVATH
HCRVATH
HORVATH
HCRVATH
FORVATH

HCRVATH
HCRVATH
+HORVATH
HCRVATH

ORGAN IZATION

ARC
ARC

MICH
LERC
MICH
GSFC
LERC

MICH
MICH
¥ICH
MICH
MICH

HICH
MICH
MICH
MICH
MICH

MICH
MICH
MICH
MICH
MICK

MICH
CSFC

MICH
NVICH
MICH
MICH
MICk

MICH
MICH
MICH
NMICH

INDICATES PARTIAL SULCCESS,

* % * %

* # o ¥
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AERONOMY

PITOT~-STATIC TUEE

FLANETARY STUCIES

SCSITIVE ICNS

* CATA AT NSSDC,

FOCKEY
NUMBER

1Co15€LA
14,6604
18 ,2€UA
14,63Us
14,6€UA

14,27UA
14,2804
14,470VA
l4o48UA
1441€9UA

14,26UA
1B,0€6GA

14,1 C2NA
14o1C3NA
4,14 2ZNA
Ge164UA
441 EEUA

4, 1S7UA

Be 23CA
14,110CA
€s21CH
14,110A
14,5504

1a,62UA
18,01GA
180 C3CA
18,0 2GA
Bo256GH

14,G€UA
Eo32DA
18, CECGA
8,43VUA
4o2C7UA

®% CAT# 2T NSSDC,

LAURCH
DATE

03/11/65
08/04/6%
04/0€/6%
04/,09/6S
04/13/65

04713765
04 /15/6S
Q0E/22/€%
05/,22/65
11/71¢/65

04/10/66
CE/26 /66

10709763
10/10/€2
10/16/€5
10/21/7€8
04721/66

12705767

1C/71C/€8
05/0€&/63
01s17/64
02/18/€5
02/19/€E

03r71€/¢€¢
03716/ €E
11/709/€¢
11/10/65
03s02/6¢€

07r/711/€¢
08/15/7€¢€
CE8r26/66
08/11/67
08/s08/67

LAURCH
TIME
(L)

1038
1€0¢
1634
z02¢
0405

1600
1600
ca02
1400
CE30

1634
1851

2314
2213
2000
1€00
1125

1130

174¢C
1723
csot
2C€09
0517

2¢a2
18C¢
161¢€
€700
1766

1s1¢€
182€
1831
2¢58
127

LAUNCH
SITE

CRQ
CRO
CRO
CRO
CRO

WSMR

WSMR

LR
wl

FC
FC

FC
wi
wl
ul
WSNMR

PEAK
AL TI YUDE
(K M)

N/ZA
N A
N/A
N/ A
N/A

N/A
140
15¢
1€¢8
N/A

N/7A
308

1€¢&
187
179
13t
155

784
168
S54¢€
N/A
187

158

228
328
4G €

202
699
287
1006
286

DESCRIPTICN IN FCLLOCWING SECTICN,

EXPERIMENTER

Wo He
Jode
JeJe
Jede
Jodo

Jo Jo
Jede
Jedo
JeJe
Ge Ro

Jo Jo
GeRo

Ag Eo
AeE e
Co As
VoG oo
Ve Go

%o Go

HoA,

HANSEN

HCRVATH
FORV AT
HORVATH
FORVATH

HCRVATH
HCRVATH
HFORV ATH
HCRVATH
CARICGNAN

HCRVATH
CAR IGNAN

POTTER
PCTTER
EARTH

FASTIE
FASYIE

FAST1E

TAYLOR

G, SHARP

JeH o
Eode
Eoda

Tove
Go Ro
GeRa
GoRe

HCFFMAN
SCHAEFFER
SCHAEFFER

FLOWERDAY
CARIGN AN
CARIGNAN
CARIGN AN

De PELZ

[
Co¥e
GoR,
KeR,
L.“l

SCHAEFFER
JOHNSON
CAR [ GNAN
DAMON
JCNES

CRGARNIZATICN

MICKH
¥I1CH
MICF
MICH
MICH

MICH
MICH
MICr
MICH
MICH

M1 CH
MICH

LEFC
LERC
ccLo
JHL
JhuU

JHL

GSFC
[ ] of
NRL
MICH
MICH

SCAS
¥ICH
MICH
MICKH
GSFC

MiCH
NRL

MICH
SYRA
MICH

P INDICATES PARTIAL SUCCESS,

* * o4 #

“*
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AERONOMY
POSITIVE IONS

STELL AR/SOLAR FLUXES

STELLAR/SCLAR SPECTRA

SYSTEMS TEST

ULTRAVIOLET

WEATHER (TEMP/PRESSURE)

* DATA AT NSSDC,

ROCKET
NUMBER

Eo,40UA

1€,37DA
1S,38CA
15,4 0DA

4, 19 7UA
4,23EUA

1Co E4CA
14,S4DA

lolana
4o76UA
863 1DA
4,115NA
4,83GA

4, 111NA
4,1Z9UA
4,112NA
4,14ZNA
4,1€4LA

4o 14 32NA
£olESUA
£o32CA

14, 347UA

8,0ECA
1Co50LA
8o 06CA
8e22CA

*% DATA AT NSSCC,

LAUNCH
CATE

04sCsz/68

09/20/67
1C/13/67
10/722/7€7

12/7Cc/€7
04/23/768

12721/61
05728764

11720762
11/7127€32
Ol1/17/€4
09/18/64
12/701/¢€4

01713765
02/16/65
0€/29/€¢
1Cs1</65
10/z1/7€¢

Oas14/€¢€
04/21/66
08/15/6€
06717767
09/20/67

10713 7&7
10/19/€7
1Ccr22/67
107257 €7
12712767

1271C/€C
0€/0¢€/€1
09s13/61
0s/7137¢€1

CESCRIPTION

LAUNCH
TIME
T)

2126

0000
2141
2Cae€

1130
2306

1954
0215

1€5S
1€58
0501
1717
c615

2348
0451
160C
2000
1€e0C

150C
1125
1828
0015
0000

2141
z1C7
2046
2C3¢C
2148

1730
Z14€
0932
2353

LAUNCH
SITE

B ARK
BARK
BARK

WSMR
W SMR

wIl
WSWMR

WSMR
LB

wI
W SMR

Wi
FC
W SMR
wi
wil

WSMR
WSMR
Wi

BARK
BARK

BARK
BARK
BARK
BARK
wl

wl
wl
Wi
wl

PEAK
AL TITUDE
(KM)

800

€3
59
56

15€
185

131
49

21
219
945
158
182

178
159
195
179
191

182
155

718
150
420
402

IN FOLLOWING SECTION,

EXPERIMENTER

KeRoe CAMON

Ae Jo KRUEGER
AoJe KRUEGER
AgJes KRUEGEFR

WoeGe FASTIE
Co Ag EARTH

NeWe SPENCER
ReKe SCRBERMAN

Ce Ay EARTH
WoeGoe FASTIE
Jo He FOFFMAN
CoeAs BARTH
JePe FENNES

Co Ay EARTH
WeGoe FASTIE
Co Ay EARTH
CeAo BARTH
We Go FASTIE

CoAo BARTH

We Go FASTIE
CoYe JCHANSCN
Ae Jo KRUEGER
AeJe KRUEGER

AoJo KRUEGER
AeJo KRUEGEFR
AoJe KRUEGER
AeJo KRUEGEFR
JeBo PEARCE

M, DURIN
FeJe SCHULTE
WeSe SNITH
We S¢ SMITH

CRGANIZATICN

SYFRA

NQOTS
NDT S
NOTS

JHU
coLo

MI CH
CRL

JPL
JHU
NRL
JPL
GSFC

JPL
JFL
JPL
coLo
JHU

CCLC
JHU
RRL
NQOTS
NOTS

NOTS
NOTS
NOTS
NOTS
coLo

GCA
MICH
GCA
GCa

P INDICATES PARTIAL SULCCESS,

SININIH3I4dX3 13XN00Y
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A

MEATHER

wWINDS »

ERCHACMY

(TEMP/PRE SSURE])

VAFOR RILEASE

* DATA AT NSSO0C,

RCCKEY
NUMEER

10,40¢CA
10,432GA
1Ce131LA
10 ,SEGA
1C.142UA

10,152uA
1Co155LA
10, 1S€UVA
1041£4LA
1C.157UA

10.158UA
1Co159LA
10, 142U A
442121A

3.13CA
Ze41ECA

3, 05CA
ZL0€ECA
3, CECA
BeCECA
BoaZ2zCA

2,18CA
24.18CA
1Ce 72NA
1C6 100Ca
10,101CA

1Ce1C2CA

10,1023CA
ZeZCCA
3e21CA

14,16CA

*% CATA AT NSSCC,

LAUNCH
DATE

03rs22/82
cesc1/762
11/2€/7€2
12/7C7/63
0S/17/€4

11/17/€4
Oz/2€/¢€E
03/11/65
08/C7/65
0B/C8/€E

01/z2€/7€¢€
0Z/703/€€
02/C4 /66
0r/2¢/767

08/17/59
11 ,18/59
ocrszes€c
12/€$/60
12710/ €0

04/19/761
0a s2C0/61
04/21/7¢€1
Cs/13/61
09/13/61

09/16/61
Cer17/61
11/18/¢€1
03/sC2/62
03/7C2/62

03723762
€3/s27/62
0&4/17/€2
06707762
11/7¢C77€2

LAUNCH
T1KE
{uT)

23g4
0005
1844
1311
2318

Z11¢
c132
1038
1830
ceac

c1g2
1821
0154
€900

0918
2217
CCaE
0620
173¢C

0936
2312
€s3s
0932
2353

2339
1003
Cé3C
0005
1054

2344
0004
£G4z
0CcEe
1053

LAUNCE
SITE

wi
CRO
CRO
wnl
LR

Wl
LR
wl
WSMR

LB

Wi
wl
LB

wl
wl
Wl
wi
wi

Wl
wl
wl
Wl
1 3¢

PEAK
ALY ITUDE
(KM}

121

120
129
104
15¢C

149
N/A
N/A
167
1€6€

167
131
1€z

207

23¢€
250
199
14¢€
718

1€4
180
164
420
402

ace
174
143
12¢€

133

141
119
2¢2
161
165

CESCRIFYION IN FOLLOWING SECTION,

EXPERIMENTER

®eSo
¥Wo So
WoHo
We o
WoH o

WeH,
W Hy
WoHoe
Jo Wy
Jehe

Jaoho
Jo Wy
Jo¥ae

SMITH
EMITH
HANSEN
SMITH
HANSEN

HANSEN
HANSEN
HANSEN
PETERSON
PETERSCN

PETERSCN
FETERSON
PETERSCN

A,NgCy NIER

Eo Re
EaRe
Ee Re
JoFu

MANFING
MANR ING
MANKING
BEDINGER

M, CUEIN

o Re
E 4R e
Eo Re
WeSe
We So

We Ss
¥WoSe
We Eq
JeF o
Jo Fo

Es Re
JoFa
Eo Ko
EeRe
FoRe

MAKF ING
MARR ING
MANEING
SHITH
SMITH

SMITH
SMITH
L ANFORD
BED INGER
BEC INCGER

NARNRING
BED INGER
MANKING
NARNRING
MANR ING

ORGANIZATION

GSFC
GSFC
MICH
GSFC
#ICH

MICH
MICH
MICH
MICH
VICH

MICF
MICH
MICH
M INN

GCA
CCA
GCaA
GCA
GCA

GCA
GCA
GCA
GCA
GCA

GCA
CCA
LARC
GCA
CCa

GCA
CCA
GCA
GCA
CCa

P INDICATES PARTIAL SUCCESS,

96
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AERCACHY

#INDSs VAPCR RELEASE

* DATA AT NSSODC,

RCCKET
NUMBER

14,16CA
14.17CA
18,17CA
14,4€AA
14,1ECA

1443SCA
14,43GCA
14,14104A
142140DA
14,13CA

14414CA
14,14CA
10,130CA
14,15CA
14,4CCA

18,42CA

14,12RIA
14,12914
14,1201A
14,1C6CA

la4128CA
14,126CA
14,4GCA
14,S0CA
14,51Ca

184,52CA

14,154CA
14,165CA
1441S7GA
14,13114A

1l4,20412
14,2051A
14,82CA

14,114CA

*% DATA AT NSSCCoe

LAUNCH
DATE

11707762
11730762
11,30/62
12703762
12/05/6¢2

0z/sz0/7€2
0zrsz1/7€2
05/18/¢€2
0S/1E/63
05s22/€2

CErs22/7€3
0E/22/7€2
05 /22763
QE/z37€2
05,24/€2

QE/z2€/7¢€2
11/721/7€32
01/08/64
ot/12/64
0l1/18/€4

O1/1€/€4
Q1/1€7¢€4
07715764
07/718/7€4
07/715/€4

C7/1c/¢€4
10/0€E/7€4
10717764
11/7Cl/64
11/0€/€4

11/C6/€4
11/10/€4
11/1C/64
1171C/7€4

LAUNCH L AUNCH
TIWE SITE
(uT)
1¢S3 LB
1115 wl
111€ LB
2320 EGL
Zz1¢€ LB
221¢ wi
221¢ wi
Q10¢ EGL
1006 E6L
Q410 FC
€151 FC
c1s1 FC
ot10 EGL
cal2 FC
co4€E LB
cCca? L]
12¢€¢ THU
121¢ THU
ocze THU
2240 LY
cecc wi
1124 LB
ccse LBt
0409 wl
ceos w1l
CsCe L}
1022 LB
2304 Wl
0600 FC
ccoe Thy
12£4 THU
ccce THY
2228 wl
2z2¢ LB

PEAK
ALTITUDE
(KM

165
170
170
188
17¢

162
168
13¢
187
232

167

166

192

192
160
17z
N/A
192

192
192
137
N/A

CESCRIPTION IN FOLLOWING SECTION,

EXPERIMENTER

EaRe
EsRo
EeRa
Ne W,
EoRs

JoF o
Jo Fo
Nowg
No Wy
EoRoe

EaRo
Ee ko
NeW,
Ee Ry
JoF o

JeF o
Je Fo
PeDa
PeCo
JaF o

JeoF o
Jo Fo
JoF o
Jo Fo
JoF o

JeF o
Je Fo
JoF o
JeoFgq

MARRING
MANRING
NMAKNRING
ROSENBERG
NMANRI NG

BED INGER
EECINGEFR
RCSE NBERG
ROSENBERG
NANRI NG

MANR ING
MANFRING
RCSENBERG
MANKING
BEDI NGER

BZD INGER
BECINGER
BHAVSAR
BFAVSAR
BEDI NGER

BED INGER
BEC INGER
BEO I NGER
BEC INGEFR
BEDINGER

BED INGER
BEDINGER
BEL INGER
BEC INGER

Ko NEDRCHW

Ke MEDROMW
Ko MEDROW

JeF o
Jo Fo

BEDINGER
BEC INGER

ORCAN IZATION

GCA
GCaA
GCA
CRL
GCA

GCA
GCA
CRL
CRL
GCA

GCA
GCA
CRL
GCA
GCA

cCa
GCA
AHND
ARMC
GCA

CCA
GSFC
GCA
CCA
GCA

GCA
GCA
GCA
GCA
GSFC

CSFC
GSFC
cCa
GCA

F INDICATES FPARTIAL SULCCESS,

#*

*

*

SLININWIHI4IXT 13M00Y
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WINDS,

AERCACMY

VAPCR RELEASE

* DATA AT NSSDC,

RCCKET
NUMEER

14,118CA
14,112CA
14,116G4
14.112CA
14,1351A

144,1Z€U1
14,142NA
14,156CA
14,1686GA
1442€CCH

14, 122NA
1C4171NA
14,255N 4
144,201C¥
14,22514A

14,22€14
14,2271A
16,202CA
144,2111A
14,21212

14429SCM
14,278CA
14,27ECA
14,279CA
14,28CCA

l4oc81CA
144,282CA
184Z2€1A
144,77CA
14,313CM

14.,1€11A
14,2C614A
14,1€21A
14,1€31A

*% DATA AT NSECC,

LAUNCH LAULNCH
DATE TIVE
(uT)

11711764 2224
11711/7¢€4 2227
11/71z/¢€4 1CE3
11712764 1056
11/20/€4 1211

12701/¢4 ci2c
01/07/€% cisc
Q2/s28/€¢ 00z1
02rs28/€8 €330
Q2s28 /€% 1211

C4arsCc1/€c cz2c?
04/22/7€C 0zcC1
04/722/76C ga02
0€ér232r€¢ €400
09/7Z21/€€ 2200

CGrcavs€es Cecz
09/23/€€ Ceca
1CsC5/65 2321
0Z/72¢S/¢€¢€ 13¢

02/2€/€€ 1286

4

C7/717/€¢€ [
CS/147€¢€ c13€
09 /14/€€ 013=
09/14/6¢€ 0400
09s1€/86€ c1lz2

0Srs1€/6€ cicc
0G/1€&/€E ca17?
Ccr25766 0951
117127 €€ 1acC1
0Z2/01/€7 (XD}

CZ/Cere? 1227
02/12/7€7 17¢¢C
03/12/67 1327
0I/7127€7 1227

LAUNCH
SITE

LB

L3
wl
SCN

FC
FC
LE8
CAS
FC

THU
THY
THU
THU

PEAK
ALTITUDE
(KM}

nNA
202
NA
204
20¢C

2C0

208
161
1€1
186
1€¢

185
207
280
125
124

N/A
183
1€¢€

1€8

CESCRIPTION IN FOLLOWING SECTION,

EXPERIMENTER

JoF o BEOINGER
Je Fo EBECINCER
JoF e BEDINGER
Je Fe BECINGEFR
Se MEHNMLD

Se MEHMUD
A, Eq FOTTER
LeGa SNITH
Lo Ca SMITH
LeGe SMITH

AJE, POTTER
Re Ay HORE
FeAo HCRD
LeGe EMITH
Je VELDKAWPE

Je VELDKAMPE
Je VELDKEMFFE
LeGe SMITH

Mg FRAMMATULL AH
¥, RAHNMATLLLAW

JoF o BEDINGER
f.e Ga SMITH
LeGs SNITH
Lo Gy EMITH
LeGe SNITH

LeGe SMITH
LeGoe SMITH

He NELSS

LeCo SMITR
JeF o BEDIANGER

PoeDe BHAVSAR
FeCy EMAVSAF
PaD4 BHAVSAR
FalCy EHAVSAFR

ORCANIZATIAON

GCA
GCA
GCA
GCs
PRC

PRC
LERC
GCA
cCa
GCA

LERC
LARC
LARC
CCA

RaMI

RAM 1
[N
CCA
FRC
PRC

cCA
GCA
GCA
GCa
GCA

cCa
GCA
MUN
GCa
GCA

INCe
AHNVD
ArMC
FRU

F INDICATES PARTIAL SLCCESS,

86
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AERCNOMY

WINDS. VAPCR RELEASE

BICLCGICAL

EICLOCGIC AL

GPAVITY

ULTFAVIOLET .
ENERGETIC PARTICLE

ATRCLOW

ATHWOSPHERIC DENSITY/COMP

AUR CR A

* DATA AT NSSDC,.

RCCKET
AUNBER

14,283CA
14 ,284CA
14,350C4
14,357UM

4 4213N8
44214NE

4,2 13NE

4,15CGR
S ANC FLELCS

14 4,15 CUE
14,151U€
144182UF
14,153UE
14,154LE

14,1153CE

1Cy 176GE
10,1 EGE
1C¢,16CE
10,206E
1C,21CF

10,22CE
1C, 23568
10424CE
1C415GF
1C.tECF

10413G%
1C,14GE
10,2€CE
1C.27GE

*% DATA AT NSSCCo

L AUNCH
DATE

02/21/767
Q2rs21rs68
o2s27/68
ogsgss68

12/05/67
0€s24/€8

127087¢€7

09/28/6%

01/1%/€4
032/718/€4
€3/20/64
03723764
C?7/7CS/768

03724764

0E/CE/EC
Cc7/722/€cC
09/,02/60
0s/€C2/560
09,27/€0

itrs7117€¢C
11/11/7€¢C
11/12/60
11/1c/7€0
11/132/60

11/71€/€C
11/717/7€C
11718760
ti/71e/7€C

CESCRIFTION

L AUNCH
TIME
(ur)

C303
2317
0110
€724

1911
2251

1ctt

9310

D221
DES S
€522
1027
C413

0422

161¢
€453
14c8
1729
1444

11zt
121¢C
1R39
172z
1coz

1651
ccee
0328
2338

L AUNCH
SITE

FC
FC
FC
FC
FC

FC
FC
FC
FC

FEAK
ALTITUDE
(KN)

176
150
154
146

137
144

137

183

SC
151
151
122

167

1£E€

128
128
122
122
128

128
128
128
128
128

128
128
128
128

IN FOLLOWING SECTION,

P

EXPER IMENTER

Je PRESSVFAN
Jo¢ PRESSMAN
Je PRESSMAN
Jedo HORVATH

RelL,e KQAIEGER
NDs DITWILER

RasbL e KRIEGER

O¢Es EBERC

BeJe ODTERIEMN
BeJde C'ORIEN
HeJe Q*ERIEN
Bede C'BRIEN
BeJde D'ERIEN

Co Se FVANS

Le CAVIS
Le CAVIS
KeWe OGILVIE
CoEse FICHTEL
Kewe CGILVIE

CeEe FICFHTEL
Co Fe FICHTEL
Coale FICHFTEL
Co Fe FICHTEL
CoEw FICHTEL

CeFe FICHTEL
Co Eo FICHTEL
CeEqa FICHTEL
Cs Eo FICHTEL

OSGANIZATICN

GCA
GCA
GCA
MICH

FICE
RICH
FICE
RICE
RICE

GSFC

GSFC
GSFC
GSFC
CSFC
GSFC

CESFC
GSF C
GSFC
CSFC
GSFC

CSFC
GSFEC
CSFC
CSFC

INDICATES FARTIAL SUCCESS,

A1)

* %

SININW[HI4XT 13X00Y
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RCCKET
NUMEEFR

ENERGETIC FARTICLES AMD FIELDS

AURCRA

COSMIC RAYE

* DATA AT NSSDCo,

14,43GE
14 ¢ 44GE
14,121UE
14,122VUE
14,123VUF

14,20 UE
14,235LE
14,23€UE
14,237LE
14, 22BUE

14,23GUE
14,124LE
14,188GE
14,4,186GE
14,1G6CCE

18,07GE
18, 08GE
18 ,232GE
EeblLE
184 24GE

B8, 47UE
18, 43GE
18 44ECGE
1E413U%

€4 4BUE

10, 17GF
4,16U8
10,16GF
10,20GE
1C.23CE

106 24GE
1€, 15GE
1C, 1EGE
1041360

*% DATA AT NSSCC,

LAUNCH
DAYE

0z/20/€4
02/26/64
04/711/7€64
04/1%764
Q4/22/7€4

04/03Z/¢€8
J9/717/7€E
€5/72C/65
09/ 20/€¢€
11 /17265

11/72Cr€€
11724/¢€€
02/1C/66
0z/11/7¢€¢
02/714/¢€¢

02/s23/€€
04/14/€¢€
clrs28/s67
02/0S7€7
03 /09,67

O0Z/1€E/€7
c8/7zZ17¢€7
CS/12/67
01/23/7¢€¢
0270268

CEsCE/EC
08/23/76€0C
09/03/60
05703760
11711760

11712/¢€¢C
11712/ €cC
11/713/60
11/71€/76C

LAUNCH
TINKE
(uT)

cr22
0532
ce29
0639
0€ca

(€3e
1€44
1608
141¢C
042s

ceg2¢
0404
0542
C2c¢€
cera

CaC?
CcEce
2516
Cete
0507

Ce4?
22CE€
2057
[

0500

1€1¢C
1701
1408
1729
1210

1€3¢
1722
1002
1551

LAUNCH
SITE

FC
FC

FC
FC

FC
FC
FC

FC
FC
FC
FC
FC

FC
AND
AND
FC
FC

FC
wi
FC
FC
FC

FC
FC
FC
FC

PEAK
ALT [TUDE
(KM}

204
204
171
154
1€¢€

205
160
14¢

178

N/A
N/A
178
2C9
N A

2s¢
2S¢&
177
782
224

794
N/A
N/A
N/A
RO E

128
200
122
122
12e

128
128
128
128

CESCRIPTION IN FOLLOWING SECTION,

EXPERIMENTER

DaeSe
Cs So
WeBo
We Be
VWeBo

Bede
Ke A,
KeA,
Ko A,
WeB o

WeB o
We By
DeSe
Ce Se
DeSe

EVARS
EVANS
FULRCRAY
MURCRAY
NMURCRAY

O'BRIEN
ANDERSGN
ANDERSCAN
ANDERSON
MURCRAY

MURCRAY
MURCRAY
EVANS
EVANS
FVANS

Ke BURROWS
Ke EBURROWS

DeSe
FoJde
DeSe

Bede

EVANS
O*ERLEN
EVANS

O*BRIEN

Fo WLSCNTTY
Ee WESCOTY

Ko Co
BedJe

MATHEW
CIBRP IEN

Le DAVIS

Ra Co
Kobe
Cs Eo

CoeEs

Cof o
Ce Eo
CoE W
Cq Es

FAYMES

CGLIVIE
FICFTEL
FICHTEL

FICHTEL
FICHTEL
FICHTEL
FICHTEL

ORGAN IZATIDN

GSFC
GSFC
caoLL
coLL
CoLt

RICE
CALY
CALL
CAL U
coLL

caoLt
(R RE
CSFC
GSFC
GSFC

GSFC
GSFC
CSFC
RICE
GSFC

RICE
GSFC
GSFC
cCLL
RICF

CSFC
NYU

GSFC
GSFC
GEFC

GSFC
GSFC
GSFC
CSFC

P INDICATES PARTIAL SULCCESS,

¥
&%

%

2

oot
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RCCKET
NUMEBER

ERERGETIC FARTICLES AND FIELDS

COSKIC RAYS 10, 14GE
10 4 2€6GE
1C,27CGE
10 (7€GE

4 G1CE

4, 107GE
441 CAGE
44140GE
40 141GE

ELECTRIC FIELDS 18,0 7GE
1€,0EGE
18,23CE
1842 4GE
1€, C9CE

1844€GE
1 &4 43GE
18,47GF
184, 44GE
184 4ECE

18 44EGE
18,C4GE
14,220UE

ELECTRON CENSITY/TEMP 14 411SGE
14,117G1
144€1UE
14,228U1
14, 174GE

14,1ESLE
14, 184UE
14,230U)
14,1 EEUE
14 ,891F

14,56 1E

* DATA AT NSSDC, *#* DATA AT NSSCC»

LAUNCH
DATE

11717760
11/718/76¢C
11718760
12/71¢C/761
09/04/€2

Cr/23/€4a
07/725/¢€4
06 /717765
O0E/Z23/€E

C3rs23/6¢
04/14/€€
01/28/€7
03/C5/767
03/721/67

cerzrrer
CR/Z1/7€7
CG/C2/67
09/0z/€7
Cs/12/67

CS/1z7€7
11/0€/7€7
Ce/sCr /68

03/2€/64
11/2237¢€4
02763765
03s20/€¢€
03724/6¢

04/02/65
04 /05765
04705765
04/7132/65
07/C1/6€6

07707766

LAUNCH L AUNCH

TINE
uT)

0000C
0328
2238
1701
1211

1843
173¢€
2107
1€4€

€407
0555
cEle
0507
€001

2247
220¢
2042
2C€21
2059

2Ccs?
1732
1205

02320
17¢7
1308
1220
1624

1221
1942
1346
171C
c81s

0818

SITE

AND
ANC
AND
AND
AND

AND
wl
wi

FC
w1
Wi
RN
CRO

CRO
CRO
CRO
CRO
THL

ThHU

FEAK
ALTITUDE
{KM)

128
128
128
130
242

233
218
233
215

N/ZA

N/A

N/A
216
19¢€

164
17¢
141
N/ A
N/A

N/A
N/ZA
N/A
N A
167

167

CESCRIPTINN IN FOLLOWING SECTION.

EXPERIMENTER

CoeE o FICHTEL
CeEs FICHTEL
CaEa FICHTEL
CeEo FICHTEL
CoefEe FICHTEL

CoEs FICHTEL
CaEs FICHTEL
CaE, FICHTEL
Co £y FICHTEL

Ke BURROWS
Ke RBURROWS
DeSe EVANS
D¢ S¢ EVANS
€o WESCCTT

Dos5, FVANS
Ee WESCOTT
DoSe EVANS
Es WESCOTT
Tale AGCECN

E, WESCOTT
Tol. AGGSON
RoC,4 HAYNES

Ce Se EVANS
JebLas DCANLEY
Je Ay LOCKWODOL
SeAe BCWHILL
AeCe AIKIN

Re Eq HCUSTCN
ReEs HCUSTCN
Se A, POWFILL
JeAs LCCKWCCD
Te Se SASTRY

Te Se SASTRY

ORCGANIZATION

GSFC
GSFC
GSFC
GSFC
GSFC

GEFC
GSFC
CSFC
GSFC

GSFC
GSFC
GSFC
GSFC
GSFC

CSFC
GSFC
GSFC
GSFC
GSFC

GSFC
GSFC
RICE

CSFC
GSFC
NHU
Lt
GSFC

N4 L
NH
L
NHLU
INCO

InCC

P INDICATES PARTIAL SWLCCESS,

e
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ROCKEY
ANUNVBER

ENERGFTIC FARTICLES AND FIELDS

TLECTRCN DENSITY/ TEMP

ELE CTRCAS

GCAMMA R AYS

FEAVY NUCLET

MACKNETIC FIFLES

4 CATA AT NSSDC,

14, 183UE
18,27UE
1 Eo 2EUE
18,25U8

1 Ce 1 8CE
1140€UE
14,150LE
11,07VUE
18,07GE

18, 08CE
18,18U¢E
18, 20LE
1342 1VE
18,419LE

14,2E71E
844 1UE

14 4,2¢7CF
144257CE

4,91CE
4, 107GE
4e 1 (BCE

B 40 8GE
14, CELE
14,79UE
144 8CUE
144 810E

14 482UFE

14,15%G%
144 15€GE
124 .157GF
14, 15GCE

144 1£9GE

%% CATA AT NSSDC,

L AUNCH
DA TE

0B/24/6€
11/3¢/66
03/27/67
06/06/767

07722760
02/712/63
01/715/7¢€4
04714 /65
03723766

04/14/66
C6/C1 /66
09/0 €/ €€
CG/7C6/66
Q97177 €€

11/11/66
02 /7CS /67

06/13/67
Qe/13767

CGsC4ar€2
Q7/23/7¢€4
07725764

127127¢€C
09/09/¢€2
01/25/64
Ql/cc/€a
01 /29764

Q1/721/7€4
0€/10/7€4
06 /25764
Q€/2€r64
10/0€8/€4

Q2/CE/€8

LAUNCH
TIME
(uT)

210¢C
1906
182¢
2219

0453
01647
€221
1439
04907

05655
1858
122¢
1804
€2¢gz2

0433
0616

ESTENY

(8 4

1211
1€432
173¢

223€
1€C62
0514
calgQ
1000

1330
1€1¢
1457
0052
1C34

1€3¢

LAUNCH
SITE

FC

NAT
FC

FC
PTAR
LBt

FC

FC
FC
FC

FC

FC
FC

wl
w1

FC
FC
FC

w1
Wl
THU
THy
THU

CRC

FEAK
ALTITUCE
LK)

157
359
N/ A
N/A

128
1€10

1660
270

167

167
146
149
168
140

N/A

DESCRIPTICN IN FOLLCWING SECTICN,

EXPERIMENTER

JeAo LCCKWOCD
Je A LOCKWOOC
JeAg LCCKWCCD
Je Ay LOCKWOOLD

Le DAVIS
JeR, WINCKLER
BeJ, Ot ERIEN
JeR, WINCKLER
K, BURPROWS

Ke BUFRRCHS
Loe¥, CHASE
Ko Ay ANCERSON
LoV, CHASE
LeMyg C(HASE

Fe KEFFLER
Rede CTMBRIEN

Je WATERS
Je WATERS

CoeEa FICHTEL
CoEs FICHTEL
CaEs FICHTEL

JeP s HEPPNER
LeJde C(AHTILL
LoJde CAHILL
Ledse (ARILL
LeJde CArRILL

Lede CAMILL
TeNy CAVIS
TeNo DAVIS
TeN, CAVIS
TeNe DAVIS

TeNe DAVIS

ORGANIZATICN

[ X219
NHU
NHL
U

GSF C
MINN
RICF
MINN
CSFC

GSFC
CALL
CALLU
CALE
CALU

RN
RICF

CSFC
GSFC
GSFC

GSFC
KHU
NFL
NHU
NEL

NEU

GSFC
GSFC
CSFC
GSFC

GEFC

P INDICATES FARTIAL SUCCESS,
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ROCKET EXPERIMENTS
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3459
2459
ERS -]
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NHN
4N
NHN
N-AN

AHN
AN
IHN
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J3DNI

2459
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ERBE-]
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2459

2489
THN
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IHN
oL o]

NJITAVZINVON]

Javsvydvoang °w

REN PR
N31¥d s 0

ER-EF

®3°>
°r*g

LI

SHIALVE °r

acomd07
3208%0071
J00MI01
33085000

[eal P iok
NOLSN0A
ND1ISNIH

AVQH3I A0S

QOO X207

S3IAAVH

*ver
oyop
o op
*vyer

.(Iﬂo
oyey
*3%a
'x..-v
ey

ey

EEREEEN A

ABLSVS

*s*1

SMOuHNg  *M

SMOBENG *

SIANAVH
SINAYA
S1AVQ
SIAVO

S1AvD]
SIAVC
SIAVD
S1AvVQ
SIAvVQ

SIAV]
IVIHYD
A1 dvO
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V/N
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36

641
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V/N
v/N
6SE
LS1

v /N
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v/N
861
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61
£61
L91
52

oee
381
591
V/N
V/N

v/ N
v/
V/N
v/N
V/N

V/N
291
/N
v /N
v/N
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»v3d

o4
o3
IR}

1A

M
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0091
0551
1220

EREE4

3Je2
5122
seEgl
2051
0012

PAYA
AL RS
tezt
£EydzZ
8031

5021
£Lv0
S1%0
55660

40%0
g191
LEST
PA L R
L9G1

LS 1
3081
1951
1091
%090

%191
0031
ofel
0031
5291

(1)
ANIL

HONNVYY

NOI1d1¥80S33

99/20/50
99702/ 40
?9/51/10

LI/1/730

L9/721/790
L3/30/30
L9742/ €0
33/0z/11
IF/V2/3D

53/:1/7%0
59/503/90
29/20/%0
332/831/20
33/20/720

89/ 4373)
EENAR AR
99/ L2/ LD
99/% /%0

99/82/£0
997, 1720
EEVA EPA N
$9752/¢0
S9/62/€0

S9/52/£0
39/7L2/7¢€0
59/32/¢0
so/g 1/ €0
S9/81/¢£0

&9/91/€0
S$9/7217£0
$9/21/€0
59/01/7€0
S9/50/E0

3Lv3
HONNVTY

$DISSN LV VLIVO ¥x

39612°%901
Inegtz®yy
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RCCKET
NUMEER

ENERGETIC FARTICLES AND FIELDS

PCSITIVE [ICNS

FROTCNS

RACIATICN 7ZNNES

* CATA AT NSSDC,

146220GE
14,22 1GE
14,2S7CE
14,25 7CE

1Ce17CE
10, 18GE
1 0o 1 9GE
10 20GE
10,2 1GE

1Ce22GE
10,2 3GE
10, 15GE
100 24CE
106 1€GE

1Ce13CE
10, 14GE
1Co 2€GE
10,27CGE
11,CELF

11, C7LE
18,07GE
18, 0EGF
18, 18BUE
18,20LE

18,21LE
18, 19UE
14,2E71E
8o 41UE

11,01GE
11,0€LF
11,C7UE
18,21LF
Eq 4GS IE

8o,S50IE

%k CATA AT NSSDC,

LAUNCH
DATE

09/0z/6€
09703766
06/713/67
0€/13/767

06/06/60
c?7/s22/60
09/03/€C
€Cs/C3760
06/27/60

11/11/60
11 /11,60
11/1z/7¢€cC
11/12/60
11/13/76¢C

11/1€/60
11/,17/60
11718/€C
11/18/60
0z/1z/€3

04/14/6S
03/23/66
04/14/€€
CssC1/66
09/0¢€/¢€¢€

09/06/66
QS/17/66

11711/€¢€
02/C9/67

QS /1S/€C
0z/1z7¢€2
04 /14765
N9/0€/ €€
Q6 /16,67

0€Es17/€7

LAUNCH
TINME
(uT)

2227
1724
23cs8
2308

1610
0453
140¢8
1729
1444

1121
1210
17322
1839
1002

1951
0000
czze
2338
C147

1439
0407
cees
1858
122€

1804
0253
ca32
0616

1€3¢<
0147
1439
1€Ca
1037

CEZC

LAUNCH
SITE

FC
FC
FC.

FC

FC
FC
FC
FC
PTAR

Wi
FC

FC
FC

FC
Fc
FC
FC

PTAR
PTAR
Wl
FC
NAT

NAT

PEAK
ALTITUDE
(KM)

159
160
17¢
179

128
128
122
122
128

128
128
128
128
128

128
128
128
128
161C

1€€6C
290
29¢€
242
238

z43
243
193
TE2

2C28
1610
1660

243
1100

G591

DESCRIPTICN IN FOLLCWING SECTICN,

P

EXPERIMENTER

Me DURGAPRASAD
Me DURGAFRASAC
Je¢ WATERS
Je WATERS

Le DAVIS
Lo DAVIS
KeWoe OGILVIE
CoEe FICKFTEL
KeWe OGILVIE

CoEs FICHTEL
CeEe FICKFTEL
CoEe FICHTEL
Cafe FICHFTEL
CoEs FICKHTEL

CoeEe FICHTEL
CeEe FICKHTEL
CoEs FICHTEL
CeFe FICHTEL
Jo Fo WINCKLER

Jo Re WINCKLER
Ke BLRROWS
Ke BUFROWS
LeVMe CHASE
Ko Ag ANDERSCN

Le Ve CHASE
LoM¥e CHASE
Ee KEFFLER
BeJde C'BRIEN

Ee NAUGLE
Re WINCKLER
o WINCKLER
o CHASE
GoF o PIFPER

reo <o

GoF o PIEPER

ORCGANIZATION

GSFC
GSFC
A SE
ASF

GSFC
CSFC
GSFC
GSFC
CSFC

GSF C
CSFC
GSFC
GSFC
GSFC

GSFC
CSFC
GSFC
GSFC
MINN

MI NN
CGSFC
GSFC
CALL
CALU

caLr
CALL
NUN

RICE

CSFC
MINN
MINN
CALE
GSFC

CSEC

INCICATES PARTIAL SUCCESS,
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ROCKET EXPERIMENTS
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RCCKET
NUMEER

ENERGETIC PARTICLES ANC FIELCS

X RAYS

GALACTIC ASTRCNOMY

ALRCLOW

INFRARED

PLANETARY STUDIES

STELLAR/SCLAR FLUXES

STELL AR/SCLAR PHOTUJS

STELLAR/SCLAR SPECTRA

3

CATA AT NSSDC,

1€ ,2EUE
1€, 2SUE
461G 8GE

443CGG
4o EGLC

4o 1ZEGC
4,4157GG

4o 04GC
460SCC
4 ,0€EGG
Ge Cl1CC
9,026GG

G, C3CGC
Se04GC
4o122CG
4,123CC
4,147CG

4o22SCC
4ez28CC
4 42Z5GG
4,173UC
44225UG

4e21CCGC
4e 11GC
44£4UG
4o 37CC
4429GG
4o55UC
4452UG

%% CATA AT NSSDC,

LAUNCH
CATE

©c3/27/67
06/0€/€7
03/1€/68

03/23/¢€2

03/03/67

CE/22/€4
057Cs5/67

04/727/60
05727760
0€sza/€cC
09/149/€1
10704761

11701761
11/2C/061
CR/29/€4
10/27/64
06/22/7€5

11/14/67
11/2¢Cs67
0Z/zz/¢€8
0Sv/2E/€8
07727768

06702767

11 7227€¢
1Cr3cCr¢€?
07/7167¢€3
07/23r7¢€3
09/0z/€4

11/C2/€4

LAUNCH
T IME
()

001¢

0420

1€15
0400

0318
0530
Ce2€
Le1e
1119

1755
1804
cs3¢
0058
1¢cC7

1005
1042
cz24
ceac
Ca3)

0430

C342
0150
ce30
0600
cace

€757

LAUNCH
SITE

NAT

WSMR

W SMR

WSMR
WSMR

Wil
wil
wl
w0oo
woa

w00
wooe
W EMR
WSNMEK
WSMR

W SMR
WSMR
WEMR
WSNMR
WSMR

WSMR

wi
Wi
Lt
wl
Wil

WS MR

PEAK
ALTITUDE
(kM)

194

163
208
177
192
200

172
144
2C8
165
135

169
188
1EE
179

1£€

127

DESCRIFTICN IN FOLLCWING SECTICN,

P

EXx

Jo
Jeo
Eo

Ae

N.

Ao
De

AO
Ao
As
Ao
As

As
Ao
Re
Ro
Re

Ge
p.
Lo

Pe
Fe

Ae

Te
Ao
Te
Te
Ao

Coe

PERI MENTER

A, LOCKwOOC
A, LCCKWCCD
ROLCT

BOCCGESS

Co HARWIT

BOGGESS
Se EVANS

BRCGGESS
BCGCEESS
ENGGEES
BCGGFSS
BOCGCESS

BCGGESS
BCGCGESS
GIACCONT
GIACCCNI
GIACCONT

He CARRUTHERS
GIACCCNI
SMITH

Co RLESS
ERACT

RCGGESS

Pe STECHER
Ce CNDE
P, STECHER
Pe STECHER
De CCDE

Ce MORTON

ORGANIZATION

NFU
NHLU
GSFC

CCRN

GSFC
GSFC

GSFC
CSFC
GSFC
GSFC
GSFC

GSFC
GCSFE
ASF
ASE
ASE

NRL
ASF
GSF(C
GSFC
MIT

GSFC

GSFC
WISC
GSFC
[de
wI sC

PR IN

INCICATES PARTIAL SUCCESS,
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FCCKET
NUME ER

GALACTIC ASTRONOMY

STELL AR/SOL AR SPECTRA 4,57GG
44 BGCC
441%1LG
4,155CC
4 490GG

4,5CLC
G4171UC
4,E1LG
4,4139¢GC
4417€LG

44154CC
441€60CG
4015406
44204CC
441E6LG

44157CC
44203UG
4 42 10GG
4e1GCUC
44158GG

44225606
4422GCC
44216GG
4 ZCECC
44220GG

4,1770C

ULTRANVICLET 4,04GC
4,05G6G
44 CHCC
940 1GG
Ce C2¢CC

G 402GG
Ge CAGG

* DATA AT NSSDCe *%* DATA AT NSECC,

LAUNCH
CATE

03716765
0S/0E/€€
10713765
11/20/€%
ols1e/6¢

02/02/66
05/718/66
QcEs24/€€
C7/16/66
0Ss2C/ €€

11721766
03/¢3/67
0z/r177€7
04 /01 /67
04/07/ €7

05/705/67
05705767
0€/Q2/67
07/,08/7€7
10727767

11/01/67
11744767
12/70¢€7€7
01/,26/s68
Qzs027¢68

03/01/68

C4r2776¢C
0s5/727/76¢C
O0€crs2a/€0
0G/1€E/61
10/04/¢€1

11/C1/€1
117207¢€1

CESCRIFTION

LALNCH
TIME
wr)

C300
c3232
€313
Q148
0319

1005
0402
cec?
0532
0¢4sg

1000
0330
clasg
0340
Ce2s

0400
0730
0430
catlo
1Ca5

1130
1005
1¢4¢€
04900
061 C

0130

c318
0530
cez2¢g
1215
1116

176€
1804

LAUNCH
SITE

W SMR
wl
WSMR
WSMR
LD}

W SMR
wl

W SMR
WSMR
WEMR

WSMR
wWSMR
W SMR
WSMR
W EMR

W SMR
WSNMR
WSMR
WSMR
wSMR

WSMR
WS MR
WRMR
WSHMR
WSMR

W SMR

Wl
wl
wl
w00
wCC

wCC
w0oo

PEAK
ALTITUDE
(KM)

1€8
14¢
184

134

165

1€E
157
143
129
17¢

186
17¢€
179
142
160

17¢€
17z
210
160
149

171

182

IN FOLLOWING SECTIIN,G

[}

EXPERINENTER

Ay BOCGESS

Dol
Ce Co

WRIGHT
MORTON

Re SCCLAIK

CoUse

Do Co
AoD,
De Co
TePe
Co Co

TeFe
TePoa
Go Re
TaPe
Co Co

De S
DeCoa

WRICFT

VCRTCN
CCDE
MORTON
STECFER
MOKTON

STECHER
STECHER
CARRUTHERS
STECHER
MO RTON

EVANS
NMORTYCN

Aa BOCGGESS

HaVe
Co Se

Ce Co
GaeHe

8RaAnDT
EVANS

MCRTCN
CARRUTFERS

Ay ENGGESS

TaPe
Te Po

STFCHER
STECFER

My HARWIT

As BCGHESS
A, BOCGCESS
Aes BCGGESS
A, RBOGCGESS
Ae BCGGESS

As BOGGESS
A, ENCGGESS

CRGANIZATICN

GSFC
GSFC
FRIN
GSFC
GSFC

PRIN
wisc
PRIN
CSFC
ERIN

GSFC
CSFC
NRL

CSFC
GSFC

GSFC
PRIN
GSFC
MIT
GSFC

FRIN
NRU

GSFC
GSFC
GSFC

GSFC
CSFC
GSFC
GSFC
GSFC

CSFC
GSFC

INDICATES PARTIAL SLCCESS.
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ULTRA \

X RAYS

GALACTIC ASTRCACMY

ICLET

* DATA AT NSSDC.

RCCKET
NUMBER

4,37GC
4412€GG
4455UC
4 ,82UG
4,1CGCC

4,110GG
4657GG
4,8GCC
4,1S1LG
4o 1EECC

4,50UG
4o171LG
44 1UC
4 15GGG
4o176UC

4,154GG
4,160GG
44194CC
442C4GG
4o 18EUC

44157GG
4o2CZLG
4e21CCC
46172UG
44 158CGC

b44Z2EUG
44225G6G
4el173UC

446G CG
4e7CCC
4,122CG
4o12CCC
44122CG

4,147CG

*% DATA AT NSECCo

LAUNCF LAUNCKHF LAUNCH
DATE TINE SITE
(Lr)

07/19/62 ce30 LB
og8rs22/¢€4 1C15 W SMR
09/02/64 C30E Wi
11/03/64 0757 WSMR
11/077€4 1021 WSVR
11/14/¢€4 1¢223 WS VMR
02/19/¢€¢€ 030¢C W SMR
05/C5/65 0323 Wi
107 13/¢€€ €313 W SMR
11/s3C/65 0748 WSWVMR
0zsCz/€€ 1CCS WS MR
OE/1E/€E€ cac2 Wi
05724 /66 0507 WS MR
T/ 1€7.€€ c&32 W EMR
09/2C/66 0545 WSNEK
11/721/7€€ 1¢cccC WS MR
03/702/7€7 c233c¢C W SMR
03/17/67 0348 WS ¥R
04/01/7€7 c3acC W SMR
04 /C7/67 0825 WSMR
0E/Ccv€e7 cacc WS MR
0S/CE/67 c72c W SMR
06/70z/€7 c430 WSVMR
oescas67 Ca53 WSMR
10/27/67 1045 WSWVMR
11/01/7€7 113C WS MR
03/ic e/ ER Cz24 W SMR
05s25/68 0640 WSWVR
09/30/62 NE0Z wi
03/71€7€23 0z16 Wl
ogrs2s/64 c530 WSMR
10/0z/€4 c23¢ WSVR
1C/727/764 ocss wSMR
09/22/65 1007 W SMR

CESCRIFTION

FEAK
ALTITUDE
(KM)

z06
155
145
184
179

159
176
179
130
16C

176

169

IN FOLLOWING SECTION,

[

EXPERIMENTER

TePe STECHER
A, BOGCESS
AeDo CCDE

Coe Co MORTON
ToPs STECHER

T.ePe STECFER
As BOGGESS
Deloe WRICGHT
Coe Co MNRTON
Re SCCLNIK

DeCe MNRTON
AeDs CODE

DeCe NORTCN
ToeFe STECHEFR
DeCe NCRTCN

ToePe ETECFER
Te Fe STECHER

GeRe CARRUTHERS

Te Fe STECHER
DeCe NCRTCN

DeSe EVARNS
Co Co MOFRTON
A, BCGGESS
A, C, COCE
DeSe L VANS

D eCo MORTON
Ae SMITH
RPeCe RLESS

PeCoe FISFER
FeCe FISHER
Re GIACCONI
FeCe FISHER
Re GIACCONTI

Re GIACCCNI

CRGANIZATICN

GSFC
GSFC
wIsC
FRIN
GSFC

CSEC
GSFC
GSFC
PRIN
GSFC

PR IN
WISC
PRIN
GSFC
PRIN

GEFC
GSFC
NRL
GSF C
PR IN

GEFC
FRIN
GSFC
wIisc
GSFC

PR IN
GSFC
CSFC

LKEC
LKHD
ASE
LKHC
ASE

ASE

INDICATES PARTIAL SLCCESS,

801
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RCCKETY LAUNCH LAUNCH L AUNCF FEAK
MUNBER DATE TIME SITE AL TITUDE EXPERIMENTER ORGANIZ ATION
ur) (£33
GALACTIC ASTRCACMY

* RAYS 4,147CC 09/22/7€% 1¢07 WSMR 200 Pe GIACCCNI ASE
44.121C6 10/C1/65 c130 wSMR 148 PeCes FISHER LKL

4,148C¢C 03/08/€¢€ c742 WSMR 1€4 Re GIACCCNI ASE

4,4149CG 10/12/76¢ c152 WSMR 144 o GURSKY ASE

a4182U¢C 12/13/66€ Ce30 NAT 1€¢ CeSe BCWYER GSFC

44150UG Q7/CE/E? C410 WS MR 1ac HeV, BRACT M1

4,187CG 08/ 2€/E7 Ca3le W SMR 128 FPo Coe FISHER LKHD

4,2z8CC 11/2¢Cr67 1042 WSMR 144 Re GIACCCNI ASE

442250G 07/27/€€ caic WEMR 135 e ERACT MIT
44236UC 07/s27768 cace WSMR 14z NeGe RCNAN NA SA

ICNOSFHERIC PHYSICS

ATMCSPHERIC DEN3ITY/COMP 14, 106G1 C3/21/66 cces ANC 122 JoAe KANF GSFC
ALRCRA 18,0Z¢C1 03sz1/¢€¢ ceas AND 7€ JeAy KANE GSFC
1442E6L1 0E/0S/€7 t7¢¢ FC 13¢ We s HEIKKILA SCAS
14, 2€8U I 05/C5/67 1700 FC 13¢ Wede HEIKKILA scaAc
COMYUNICATIONS 3YSTEMS 4,08G1 CS/s711/89 1¢12 FC 2zs JeA o KANE GSFC
4,4C7G1 09/14/5% 1728 FC 218 Je Ay KANE GSFC

BeilGl 05/C3/62 2000 Wl ga4c GeFP s SERBU CSFC

445801 04/0z/€3 teae wl 23¢ Letke KNRCEN SRI
4,5611 04 ,12/63 0551 wl 200 DeGe CARTRRIGHT CSIR
4,9711 0s/CS/€3 1802 Wi 203 DaGe CARPTWRIGFT CSIR

4o €551 29/2¢/7¢€2 c7¢s wl 224 Ko HIFRAD RAL

Aa€4C1 0$/s28/63 1443 Wl 22¢ Ko HIRAC RRL
446311 10/17/7¢€2 1€5C Wl 187 Ce FAYARC CNET
446411 1¢/31 /63 1650 wi 184 Co FAYARC CNETY
4413811 09/ 25/68 g1ca Wi 162 LeRo0s STOREY CNF Y
ILECTFRIC FIELDS 16eCHLIT 04/20/68 1738 Wl 1250 PeJe KELLOGG MIANA
SLECTRCM NDENSIT Y/ TZMP 44C8GI Cs/11/56 1612 FC z2¢ JeAas KANE GSFC
2,051 CS/14/59 1728 FC 219 Jo As KANFE GSFC
€ ClCA 03/1€/€0 1€2¢ FC 33 Neowe SPENCER NMICH
€002GA 0e/1€/6C 1655 FC 322 NoWe SPENCER MICH

* DATA AT ANSSDC, %% DATA AT NSSCC, CESCRIPTION IN FOLLOWING SECTION, F INDICATES FARTIAL SUCCESS,

SIN3NWIHYAdX3T 135004

601



RCCKET
NUMBER

ICANCSFHERIC PHYSICS

ELECTRCN DENSITY/TEMP

* DATA AT NSSDC,

6,03U1
10,28CT
€, 04 UL
Ba13I1
E,1821

10,51CI
Eo17AI
10,€2C1
10,7461
€4 05U I

Bel16A1
1C4112G1
1ICe11tGT
10411061
14,12¢C1

14,3161
1C,55CH
1¢,1¢8C1
14,3261
1€.1C5CI

14,6€6CT
14,107G1
14,€7C1
14,108G1
4,6611

4,44G1
4,6711
8414G1
14,88CT
14,51C1

14,92C1
144 94C1
14,93C1
4,65G1

**% DATA AT NSSCCs

LAUNCH
DATE

08/02760
12/CE/€C
02/2€/€1
0€/714/61
06/724/€1

Cersr1s€1
10/ 14/7€1
10/27/61
12721761
1272z/7€1

QzsC7s€2
0E/1€/€2
05717 r,62
0E/1S/7€2
oers1cs€2

1Crs1€/€2
11/70%7¢€2
11/20s€2
12/C1/€2
12/0S/€2

Qzrse?/¢€2
Q3/CEr€2
Q2rzers€2
04/7CS/€3
04/s12/€2

D4rsz2s7€3
0E/08/¢:Z
C7/C2/¢3
07/14r¢€:z
07/2Q/7€3

C?s72Cr€2
07/20/€2
C7s2C/63
09/7c8/¢€2

LAUNCE
TIME
(uT)

1€27
1652
11£4
1902
2217

C3ce
caz2¢
0935
2131

cC&424

118C
1703
0204
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CESCRIFTION IN FOLLOWING SECTION.

EXPERIMENTER

Noke
Lo Ge
LeHa
Ao Ro

SPEANCER
SMITH
BRACE
MOLDZZ 1

Se RUSSELL

LeGa
Re W,
LeGe
Jo Ae
LeHe

RaeWe
Ge Fo
GePo
Ce Fo
JeAs
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Lo Ge
LeGa
Sede
LaeGa

LeGa
Fo Co
LeGo
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Ce Go
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L
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SMITH
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SNITH
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CARTWFRIGHT
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SMETH
SNITH

o HIEAD

ORGAN IZ ATION

VIiCH
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CRYE
ATL
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NBSE
GCA
GSFC
MICH

NBSE
GSFC
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GSFC

GCA
GCA
GCA
CSFC
GCA

GCA
GSFC
GCA
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CSIR

CEFC
CSIR
GSFC
GCA
GCA

cCA
GCa
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KRL
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ICACSPHERIC PHYSIC

ICACSPHERIC CCOMP/PROPAGT

* DATA AT NSSDC,

RCCKET
MNUKFBER

S

45611
446711
EeldCGl
4,86U1
4o G311

G4G411L
84,2411
8q19C1
€,20D1
14,117¢1

84ZE8U1
£429U1
1£,18¢61
15,4,05G!I
18, (7C1I

18,0€G1
18,C8GI
15,06¢C1
1€.1CG1
14, 244U1

4,132811
4413311
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Eqd2L1
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15,2861
1€,27G1
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15,1161
1641261
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*% DATA AT NSSCCy

LAUNCH LAUNCH
DATE TIME
(Ut}

04as1z/€2 0E€l
08/CS/€3 1803
07/0z/63 141
07/71C/€3 0246
10/17/€3 1€50
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10/719/7¢€4 1€42
11/7C5/64 2039
11/7037¢€4 CE14
11/23/7€a 17¢7

01/12/€¢% 1712
0L/ 19/€E zC11
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0&/z0r¢€8 16C¢C
08/s20/€5 164¢C
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s47
88
a8
EEg
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88
88
28
180
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162
960
322
N/ A

N/A
N/A
N/ A
N/A
N A

N/A
N/A
N A
160

CESCRIPTINN IN FOLLOWING SECTION,

EXPERIMENTER

DoGo CARTWRIGHT
Co Go CARTWRICGHT
Jobe DCALEY
LeFe RORCEN

Co FAYARD

Co FAYARD
Ke HIFAD
He ZANCANATA
Fe ZANCANAT S
Jele DCNLEY

JeSe NISBET
Jo Se NISEET
AeCe AIKIN
Ae Ca AIKIN
AoCe AIKIN

AaCa AIKIN
Ay Co AIKIN
AeCe AIKIN
Ao Co AIKIN
LeGe SMITH

LeRoOe STOREY
LeFRelle STOREY
JoSe NISBETY
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JeAs KANF

A,Ca AIKIN
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AeCe AIKIN
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GSFC

CSFC
GSFC
CSFC
GSFC
GCaA

CNET
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PSL
FSuU
GSFC

GSFC
GSFC
CSFC
GSFC
GSFC

CEFC
GSFC
CSFC
ILL

£ INDICATES PARTIAL SLCCESS,
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¥3/720/790

31va
4NNV

$J3SSN LV VIVO xx%

1298°%w1
vE®Y

1981°8
1081°%8
iva1°3
ivel®e
i7s1°3
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RCCKET
NUMEBEFR

ICNCSPHERIC PHYSICS

ULTRAVICLETY

wINCS,

X FRAYS

VAFOR RELEASE

* DATA AT NSSDC,

14,107G1
14,87C1
14,1¢8¢CI
14,88CH
14,51C1

14,92(CY
14,94Ct
14,93C1
14,3761
140332¢C1

14 434G1
14,2210L1
14,21CC1H
14,6811
14,€511

144303U1
14430401
16,274U1
14.3C20L1
14,275U1

14425611
14426714

14.E€CT
14,107¢C1
18 487CI
14,1C8¢CH
14 ,88C1

14451C1
14,5cC!
14,53Ct
14,64C1
1443761

14,21C¢G1

*% DATA AT NSSCC,

LAUNCH
DATE

02/0€/€3
03/72¢&/€3
08/0G/€3
07/14/€3
07720762

Ctr7zCre
Q7/720/¢€2
€1/s2C/763
tz2/12/7€32
06 /703 /64

CE/2€/€CQ
04/CS/7€S
OR/Z4/ES
12715765
12/718/€5

11/7127¢€¢€
11/127€¢
1t /712766
11/12/7€€
01/21/€67

0Zs1€r€7

03712767

02/27/7€3
03708/63
03/2E/€3
04/s0GrEZ
07/14/€3

Q7720763
€C71/72Cs63
07/20/¢€C
07,2C/63
12/13/€3

08/24/65

CESCRIFTION

LAUNCH
T1MNE
(Ut}

1530
2006
z02¢8

1930
19130
2C06
z02¢8
2103

2103
2113
214¢C
2210
2232

2159

LAUNCH

SITE

Wl
CRO
wl
NAT
NAT

CAS
CAS
CAS
CAS
wi

wl
THu

Wl
L3¢
wl
wi
FC

FC
FC
FC
FC
RSMR

LB

PEAK

ALTITUCE

(KM)

1SS
162
1€2
173
158

1329

153
N/A
1€2
135
138

2cc
165
197
160
15¢
141
155

151

1E¢

162

IN FOLLOWING SECTICN,

[}

EXPERIMENTER

EeCo
Lo Ge
JeAa
LaeGCe
LaGo

LeGo
LeGo
LeGo
Ee Co
Sade

Sede
Se Aq
FoF o
LeJde
Leds

SehA.
Sa Ao
SaAas
Se A,
Sehe

WHIPPLE
SMITH
KARNE
SMITH
SHFITH

SMITH
SMITH
SHITF
WHIFFLE
BAUER

BAUER
eOWHILL
BCURDEAL
FLUMLE
BLUMLE

BOWHILL
EOwWHILL
BCwhkILL
BOWHILL
acwHILL

Fa SCMAYAJLLU

PoCs

Le Ge
EeCe
Lo Ge
JeA,
La Ge

Le Go
LeGe
Lo Ge
LeGa
€a Co

FeEao

EFAVSAFR

SMITH
wHIPPLFE
SEMITH
KANE
SMITH

SVMITH
SHMITH
SMITH
SNITH
WHEIFPLE

ECURDEAL

ORGANIZATION

GSFC
GCA
GSFC
GCA
GCA

GCCA
GCA
CCA
GSFC
GSFC

CSFC
e

GSFC
GSFC
GSFC

Iwe
YR
Tl
R
L

INCC

AEME

GCA
GSFC
CCa
GSFC
GC2

GCA
cCa
GCA
GCaA
GSFC

GSFC

INDICATES PARTIAL SLCCESS,

» ¥ 8

» * o» ¥
©

SIN3INIYIAX3 L3X00H

LLL



RCCKET LAUNCH LAUNCF L AUNCH FEAK
NUMBER DATE TIME SITE ALTITUDE EXPERIMENTER ORCANIZATION
(ut) (KV)
METECROLGGY

AIRGLCwH 4,156CM 08/29/6¢€ 182¢ WSMR 206 DeFo HEATH GSFC * P
18,62GV 01/22/68 ca30 wi 296 Coe Fo FEATH GSFC e

ATMCSPHERIC DENSITY/ZCCMP 1Co, 128GV 07723765 1705 LR¢ 11€ WeSe SNMITH GSFC * P
1Co174GM 10719765 2310 wlI 114 WeSe SNITH GSF C *
106 175GV 10/22/65 1614 wl 118 We Se SMITH GSFC *
1C,176CM 10/z8/€¢ ccio L ¢ 11€ weSe SMITH GESFC *
A4,15€GWV 08/2%/66 1520 WSMR 206 CoFoe HEATH GSFC * F
1Ce16CCM 12/0G/66 1100 W SMR N/A Ee HILSENRATH GSFC
104 1€1GM 05711767 08ss wi 70 Eo HILSENRATH GSFC F
14,1 E7LNV 0B/0E/€EE TS3E Wi 182 JeJe HORVATH MICH

GRENADE 10, 123CM 07/22/7€<S 1705 wi 116 WeSe SMITH GSFC * P
10,1€SGW C8s/07/765 1645 FC 10¢ We S¢ SMITH CSFC *
1(,56CM 08/077€€< 1200 FC 13¢ wWeSe SNMITH GSFC
101£1GWV 0&/C7/6S 1114 P8 120 We So SMITH GSFC *
1Co1€2CM 0B/07/6¢5 1540 FB 127 weSe SNMITH GSFC *
10, 1€8GM CE/01/7€5 2CcCe Wi 120 WeSe SMITH GEFC *
1C,1€83GWV OE/07/€ES zCcCce wl 12¢ We Se SMITH GSFC *
1Ce166CM 08/08/€S ca400 FC 11¢ WeSe SNMITH GSFC *
10,1€23GW 0E/sCe/65 C415 PB 124 We S¢ SMITH GSFC *®
1Co1€7CM 08B/08B/€EE 1002 EC 116 WeSe SNITH GSFC *
10,170CM CesCEvz€S ) Qe B wl 1z0 WeSe SMITH GESEC ¥ R
1Co1€3GV OE/CELEE Cczac wl 122 Woe Se SMITH GSFC *
1Co 1E4CM 08/09/€¢% 1010 FB 124 WeSe SNITH GSFC *
10,129GWV 1€/713/765 1651 wI 110 We S¢ SMITH CSEC *
1Ce 1S52¢CM 10713/7€8 1€01 FR N/ A WeSe SNITH GSFC
1CoeS7GM 10/713/7€€ 1612 Fi¢ 124 WeSe SMITH CSFC *
1Co177GW 10716/ €€ 1723C PB N/A We Se SMITH GSFC * P
1Col74cCM 1C/19/7€E 2310 w1 114 WeSe SNMITH GSFC *
10 ,SEGN 10/1G/€5 1730 FC « 124 We S¢ SMITH GSFC *
1Ce 175CM 10723 7€€ 1€14 Wl 118 WeSe SNMITH GSFC *
1C4 17EGM LC /23 /€L 1238 FB N/ A WeSe SUITH LG o & * F
1Co 172GV 1C/23/7€E 1€2¢€ FC 114 We Se SMITH GSFC *
1Ce17SCM 16722/€%S z248 FB N/ A WeSe SNITH GSFC *

% CATA AT NSSDC, ** CATA AT NSSCCs DESCRIPTICN IN FCLLCWING SECTICN, P INDICATES PARTIAL SLCCESS,

8Ll

SLN3NIH3IdX3 13IND0Y



METECROLOGY

GRENACE

* CATA AT N3SDC,

FOCKET
NUNBER

1Co,173Gw
1Ce 176CM
10,185GW
1Col47CM
10,182GW

1C,1E86CM
10, 1E7CM
1C,148GWM
10, 149CM
10,145G¥

1CelB4CM
10418 3¢m
1C41801W
14,1€51IM
1442431W¥

1Ce1GCCM
10,164CM
1C,188G6¥
10, 15 8CW
10.182GWV

1C.161¢ew
10416 3¢V
1C, 1 BSGW
1041GECM
1C4158GM

1CalST7CH
10,4,159¢Cw
14,2S6GHM
10,20 2¢CH
1C,2C4GM

1Ce2C3CH
10, 2CECM
1042C3GW
10.200¢CM

*% DATA £T NSSDC,

LAUKNCH
DATE

1¢C/721/765
10s28r¢€¢
01/23766
02/01/6¢
02701766

02/02/66
02/1¢Cs/656
0z/10/€¢
€2rs1Cr66
0z2/1Cr766

02/10/66
C2/1C/€66
DZ/7zZ4/€€
03rs27/7¢€¢€
04/26/76€

05/01/66
C5/7C2766
0E/s0z/€¢
05/C2/66
0E/sC2/66

05/03/66
05/C4 /66
08/04r€€
06 /17766
0€E/17/7€€

06/23/66
06723766
08B/07/ €€
CE/C7/66
08707/¢€¢€

08/07/656
CE/C7 /66
08/07/¢6¢€
CE’Z14 /66

DESCRIPTICN IN FOLLCwIRMNG

LAUNCH
TIME
Lty

2348
€010
742
2c4¢
2012

0202
0709
C74E
1841
1800

2130
0800
1€2

1712
00t 2

2210
o119
Cil4
0120
Qz232z

2201
0008
cC37
0320
€z12

6752
0635
c7¢¢C
0904
crce

1735
2045
€3¢

2035

LAUNCH
SITE

FC

FC
Wl
24]

FC

Wl
wi
FC

(23]
/B
SON
SCN
SCN

PB
NAT

NAT
FC

PB
FC
w1
Fg
FC

NAT

FC
wl
NAT
FB

PEAK
AL TITUDE
(Kw)

NZA
11¢
125
118
117

118
117
114
114
122

N/A
NZA
135

128

12¢
122
116
N/A
N/A

N/Aa
NA
114
N/ A
N/ £

N/A
N/A
N/A
N/A

SECTICN,

EXPERIMENTER

¥Wa So
WoeSoe
Wa Se
®aSae
¥Wa So

Wo Se
WeSo
We Se
WeS,
We Sa

We Se
%eS,
CoVa
GeVe
Ce Vo

We Sa
WoSae
We Se
WaSe
We So

WaeSe
WaeSe
We Se
weSe
We Se

WeSe
%S
W So
heSe
We Se

We Se
WaSe
We Se
oS

SMITH
SHITH
SMITH
SMITH
SMITH

SNITH
SHITH
SMITH
SHITH
SMITE

SHMITH
SVMITH
GROVES
GRCVES
CROVES

SHMITH
EMITH
SMITH
SVMITH
SMITH

SNVITH
SMITH
SMITH
SVNITH
SMITH

SNMITH
SHITH
SMITH
S¥ITH
SMITH

SWHITH
SMITH
SMITH
SVITH

CRGANIZATICN

GSFC
GSFC
GSFC
GSFC
GSFC

GSFC
CSFC
GSF(
GSFC
GSFC

GSFC
CSFC
ENFC
GSFC
ENFRC

GSFC
CSFC
GSFC
GSFC
GSFC

GSFC
CSFC
GSF(
CSFC
CGSF C

GSFC
CSFC
GSFC
GCSFC
GSFC

GSFC
CSFC
GSFC
GSFC

P INCICATES FARTIAL SUCCESS,

A

)

o

SLNINWIHI4XT LIXO0H

6Lt



ROCKET EXPERIMENTS

120

®SS330NS wlidvd S3ILVIIINI

248>
24S9
345>
2489

PERD)
2459
2489
PEED]
2489

PELS]
2459
J4s9
PERD)
J24S9

2489
2459
J4s9
pED]
24S9

245D
2459
24S9
248D
2459

PE )
2459
24s9
245D
2489

2489
2459
24sd
2459
2d4S9

NOILVZINVOYOD

HLIAS
HL11WS
HLINS
HL1IANS

HLIWS
H4LIAS
HLIWS
HLIWS
H1IAWS

HLIws
HLIAS
HL1IWS
HLIANS
HLIANS

HLINWS
HLIAS
H1IWS
HLIAS
HLINS

HLIWS
4LIAS
HLIWS
4LIANS
HLIAS

4LI W3
H4LIANS
HL11WS
HLIANS
HLIAS

H4LIWS
HLIAS
HLINWS
HL1IANS
ALIWS

egeom
°g ey
egey
egeop

o5 om
egey
'S "M
egen
°sen

o5 op
egey
°g op
egen
g om

o5 om
L
°S °M
.lﬁ’s
og op

o5 om
egen
°S °M
ogen
egop
.W OI
egoy
QW .3
egep
ogom
.W .;
.w.‘
.W .,
ogey

o3 op

¥3UININ 183dX 3

d

°NOILD3S DVIW01104 NI N311dI¥DS30

VN
v/N
v/N
V/N

V/N
621
V/N
s11
V/N

£€c1
B8O1
v/N
321
V/N

V/N

321
EXA
2¢1

92t

V/N
v/N
v/N
Vv /N
221

Stt
VvV /N
EST
811
V/N

(W)
30N11LWV
Xv3ad

1VN
1VN
1VN
1VN

ad
™
ed
I
8d

I
I
8d
Im
ad

gd
A}
ad
Hd
8d

8d
8d
8d
1L}
Im

1VN
1VN
1VYN
1VN

n

1
1VN

Im
8d

311s
HONN VYT

[CrAN}
VE3D
Seg0c
9240

ov11l
s280
02¢L)d
L4002
o%10

6e11
2eLl
3022
St
oote

0100
[APA
EEAAS

v0L0
81%0

Ivi0
9560
3vez
6121
1161

60%1
0280
2220
6£0¢
211

0£S0
0230
osge
SEBT
8080

(in)
ELI NS
HONY VT

49791701
L3/32/730
L9/ %2790
L9/%2/90

L9/51/50
L9/ 11750
L3/60/50
497 937 S0
L9/0E/ %0

L9 /52/%0
497227 %0
L3/31/%0
497 117 %0
L9/01/%0

L9/%0/%0
L9/ €3720
L3/10/20
49712720
29710720

L9/1d3/720
49710720
LI/12/10
497 1€/ 10
L9/1€/710

96/20/01
99720701
33/20/01
99710701
99/10/01

99/10/01
39710701
99/0£/50
3370£760
99/51/89

31vd
HONNVY

$DASSN L7 J1VI k%

nIBpz°ol
AS6E2°0 1
AdLE2°® 01
NDBEZ®D 1

AOTZZ°01
WIEZZ °01
AO0EZ°0 1T
w92:2°01
Ad622°01

#9522°01
wWovzz ol
A9822°01
NDEZ2°01
ADL22®D 1

N9322°01
w>22z%.N
wotZz®otl
W61 2%01
ADBT12°D1

wWoLI 201
nd022°01
N9912°01
W2>802°01
AdLI2°)1

a9s512°01
Woviz°ot
WOETZ2°01
Wd>212°01
NI 12%1

N9602°01
WOT12°d1
AOLLI2Z2®V1
WI9%1°01
A910zZ°01

¥33WNN
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6-69 -0 892-088

M

GRENACE

IONOSFHERIC COMF/PROPAGT

PITOT-$

ULTRAWVI

WEATHER

WINCS,

ETEOROLOGY

TATNIC TUEE

CLEY

(TE¥P/PRESSURE }

VAFOR RELEASE

% CATA AT NSSDC.

RCCKET
NUMEEFR

1C4244GH
1Ce245GM
14,2€01¥
14,2801IM
10 4249GW

1Co264CH
10,272¢CM

1 €432GWM
15433GM

14,2¢1UM
14,28G6L N
14,2 SUM
14 ,2E6LV

b44156CM

1C. 128CH
10,1€8GM
1Cal1EGEM
10 ¢129GWM
1Ce174CM

104175GM
1Ce172GWM
1Ce173CM
10,17€G¥
1442G6CM

14, 21GUM
14,3170Lw
14.,218uUwm
14,31€ELM
14,322UM

14 ,72CM
14,73CW¥
14,71 CM

*% CAYA AT NSSCCo.

LAUNCH
CATE

10/15767
10/18/67
11726767
11/29/767
12712767

02/01/68
03/25/68

10724767
10/24/7€7

0zrz21/7¢€¢€
08/07/7 €€
CE/26 /66
0B/ 2E/ €€

08/29/766

C1s22/€8
Ces0r/6s8
08 rs08r€%
1C/712/65
10/1G /€€

1C/22/7€¢
107227¢€%
10/727/7€€
1C/72€/7¢€5
OR/QT/EE

O1/Z217€7
0z/017¢€7
02/,C1/67
0z/017¢€7
0z2/01s€7

CeErzzres
0€/z3i/€¢
06rsz2/€¢€

DESCRIPTICN IN FCLLCWING SECTICN,

LAUNCH

TIME
(wT)

1115
2318
C106
010€¢
2200

1853
1800

1400
1ss¢

1€€7
CSas
1911
0423

1520

17C5
2006
€240
1651
2310

114
1e3e
2348
co10
c7co

2217
C2a¢
0538
CE2€
118€

€103
CE4?
c159

LAUNCH

SITE

NAT
NAT
SON
SON
Wil

Wl
NAT

RES
RES

AS
FC
Wi
Wl

W SMR

Wi
L3¢
LA
wl
Wi

wl
FC
FC
Wl
wi

FC
FC
FC
FC
FC

Wl
Wil
w1

PEAK
ALTITUDE
(KM}

N/ZA

1ca
N/A

N/A
N/ A

121
N/A
149
151

20¢

116
120
1z2
110
114

118
114
N/ A
116
114

127
1€2
1€4
156
1€2

1391
136
204

3

EXPERI MERTER

Wo So
WeSe

SMITH
SHITH

Ce REES
Do REES

We Sa

¥WoSe
WeSe

Jo Ag
JeA,

Jede
JeJde
Jede
Jodeo

CeFo

WeSe
We Se
WeSa
We Se
WeSe

WeSe
We Se
WoSe
We Se
eSS

Jeda
JeJe
Jede
JeoJa
Joda

JoF o
Je Fo
JoF o

SMITH

SVMITH
SMITH

KANE
KANE

HOR VA T+
HORVATH
HCR VATt
FORVATH

HEATH

SKMITH
SMITF
SNITH
SMITH
SNITH

SMITH
SHITH
SHITH
EMITH
SHMITH

HORVATH
HORV ATH
HCRVATE
HORVATH
HCRVYATH

BEDINGER
EECINCER
BZ DI NGER

ORGANTZATION

GSFC
GSFC
ucL
LCL
GSFC

GSFC
CGSFC

CSFC
GSFC

MICH
¥ICH
MICH
MICH

GSFC

GSFC
GSFC
GSFC
GSFC
GSFC

CEFC
GSFC
GSFC
GSFC
GEFC

MICH
MICH
MICH
NMICH
NICH

CCa
GCA
GCA

INDICATES PARTIAL SUCCESS,

¥ #

SININWIHIdX3T 135004

A



®INCS,

METECROLOGY

VAFOR RELEASE

* DATA AT NSSDC,

FOCKETY
NUNBER

14 474CW
14,262CH
14,2€ECH
14,263CM
14,2¢€4C¥

14,266CH
14,292CH
14,293CWV
14,251CM
14,294CH

14,31CCM
14,212CM
14,323CW
144211 ¢
14,227CW

14,338C¥
14,235CH
14,340CN
14, 241 CM
1442¢2GW

14425CIV
14,250 1M
14,367CH
14, 3€5CH
14,3€6€6CH

140364CNH

*#% DATA AT NSSCC,

LAUNCH
CATE

CE/23/¢€5
O1/17/€¢€
01/18/6€
ol/18/6¢€
01/18/766€

01718766
C?/17766
07711/ €¢
07/7177€€
07/17/76¢€

01/31/67
02/7CLs67
0z/01/¢€7
02/C1,67
07723767

08/709/67
CEsCs/67
08/09/7€7
CE/CI/s67
Q&/CS/67

11729767
11/26/67
Qzr2z/¢€¢
02s22768
02722768

02/s22768

CESCRIFTION

LAUNCH
TIME
(LT)

ces?2
223¢
c512
0022
0200

1131
0500
[ 234
0Csé€
€825

2329
0349
CE2s
o112
€CS3

0343
0847
Cice
0928
€847

0106
0106
Ccac
Q&30
€800

0509

LAUNCH
SITE

Wl
wl
LY
Wl
wl

FC
FC

FC
wl

wl

PEAK
ALTITUDE
(K ¥)

1 €4
1€4
154
134
204

214
Z04
211
139
158

178
17¢
16¢C
178
181

15¢

IN FOLLOWING SECTION,

FXPERIMENTER

Jo Fo
JeF o
Je Fe
JeF o
J.F‘

Jo Fu
JoF o
JoFe
JeF e
JeFa

Jo Fo
JaF o
Jo Fo
JeF o
Jo Fq

J. Fl
JeF o
Je Fo
JoF o
Jo Fa

BEC INGER
BEDINGER
BEC INGER
BEDINGER
BEC INGEF

EECINGER
HBZIDINGER
EEC INGEFR
BEDIANGER
BEC INCEFR

BEC INGEF
REC INGFR
EFC INGEFR
HED INGER
BEC INCGER

BEC INGER
BED INGER
EEC INGEFR
BEDINGER
REC INGER

0, REES
De REES
We Se

SMITH
SHMITH
SMITH

SKHITH

CRGANIZATICA

GCa
GCA
GCA
GCA
GCaA

GCA
cCa
GCA
GCA
CCA

GCA
CCA
GCA
GCA
CCA

GCA
CCA
GCA
GCa
CCa

LCL
LCL
GSFC
GSFC
GSF(

GSFC

F INDICATES PARTIAL SULCCESS,

* x H o

Zcl

SININWIHIdX3 LIJ0Y




SFECIAL FROJECTS

AIRGLCw

CLCUD CCVER

COMMUNICATIONS SYSTEMS

CCEMIC RAYS

GANNA REYS

ZERC GRAVITY

MICRCNFTECRITES

SYSTENS TEST

TOFSIDE SCUNDING

ULTRANVICLET

WINCSs VAFOR RELEASE

* CATA AT NSSDC,

RCCKET
KMUMEER

1e 13NF

1403GF
14 CEGP
4,43GF
1,C4GP
1, CECF

1,0€GF

4 J4TNF
44106NF

1.0 EGF
4,4126P

4,13cCP

4, 28NP
4,435AP
4442NF
4,40NP
44 GINF

44 2€6NF
4e27NP
4 o ZENF
4 432NP
4o ETNP
1403260
140 £GP
4,43GP
1.0 EGP
4,1C56P
1o 13NP
4 1ICF

*% CATA AT NSSDC,

LAUNCH
DATE

09/0€/€2

CS/157€C
03724/ €C
1C/C5/60
0E/17/7€t
05/19/€1

0E/19/¢€1

0?/10/s62
05/0S5/¢€6¢€

0E/16/€1
0G/2¢€/€4

09/26/64

Q2/¢Cc/€1
Car21/61
08rs1z/€1
1C/71E/€1
02717/€2

CeErzC/e€2
11/71%/7€2
06/1S/63
09/711/7€2
06/10/64
Csrs1E8/€C
€s/24/76¢
10/05/60
05716761
06/30/65
Cc/CE/E2

Cecrsz€r€4

DESCRIPTICAN IN FCLLCWIRG

LAUNCK
TIME
(uT)

143¢

1€C9
18123
1952
1s21
1802

1EC3

1EC2
12C4

1204

csa8
Q700
1€&7
1325
1¢42

tz2¢g
c457
1733
1424
1245
1869
1813
16e2
1803
1430
1430

12C4

LAUNCH
SITE

WSHE
FC
FC
FC
FC
FC
£FC

wSHR
WS MR

FC
wl

wl

wl
Wl
wl
wl

W SMR

WSMR

wl

FEAK
ALTITUCE
(K¥V)

74

120

151
154
1€2

153
137
157
207

19t
1¢4

120

SECTION,

EXPERIMENTER

CoAs BARTH

RsCe BAUNANN
Fe Ca EAUMANN
MeWe CLESCN
He Eo EVANS
HeE o EVARNS

HaefZe EVANS

%o Ee EROWN
wWeE s BRCUA

HeE4. FVANS
Je Ry BUSSE

Je Re PRUSSE

He GOLD

He GOLE
Hewy PLCHR
Jo REGETZ
ReCe DILLCN

Ro FLAGE
Eels CORFAS
Fole CCRPAS
Eels COFFAS
WeHo KINARD
FeCae BAUNANA
Re Co B AUMANN
Mawy CLESCN
to Eo EVANS
FoTe EARATH
CoAo EARTH

JeF e BULSSE

ORGANIZATION

Jeu

GESFC
GSFC
NRL
GSF C
GSFC

Jeu
JP L

GEFC
GSFC

GSFC

LERC
LERC
LERC
LEFC
LERC

LERC
LERC
LERC
LERC
LARC
GSFC
CSFC
NRL

GSF(C
JPL

JPi

CESFC

INCICATES PARTIAL SUCCESS,

SLN3NIHIdX3 13%004

g€ecl



RADIO ASTRONDMY

COMMUNICATIONS SYSTEMS

ELLECTRON CENSITY/TEMP

ReFe IMPECANCE

STELLAR/SOLAR SFECTRA
SCLAR PHYSICS

ATRCLOW

COCWMMUNICATICNS SYSTEMS

SLECTRCM DENSITY/TEMP

MICRCMETECRITES

STELL AR/ SOL AR FLUXES

* DATA AT NSSDC,

RCCKRET
NUMEER

€,432GR
80 44 GR

11,02zUF
114,03LR
14,78GR

B ¢33GHR
11,03LR
14 ,7E8GR
Bo 44 CR

11,02UF
11,03LR

40,9EUS
4o 61AS
4 4€E2AS

164 CS5LS
de 11E€GE
44242CS

4 425CS
4433CSE
4,62CS
4o49CE
4,414€DS

4053GS
4,145CS
441£9DS
4, 1G1CE
441€8CS

4o 1S2CS

*% DATA AT NSSECCo

LALMCH
CATE

1¢r23764
05/,20/76¢€

CSrzzrs€z
0€/ 20/ €%
CS/Cc /65

106/22/€4
0€/s30/€%
06/7C5/€5
0E/20/6€

CSrzzrsez
Q€rz0/¢€c

CE/CT/7€3
06/20/€3
0¢crs287€3

02725767

1€/3C(/€8

1CrsCcr¢€7

09730761
10/71ES/€2
03717765
Q4s127€5
1€/72C/€S

10/2€/765
12/€2/65
Q4sz8/ €€
11712766
04/CEr67

05/709/67

LAUNCH
TIME
ur)

163¢C

143¢C

1430
1€0¢%
1510
144F
2C¢35

1325
1730
t23¢
1640
co1s

1618

CESCRIFTION 1IN

LAUNCH
SITE

wl
WSWFR
wWSMR

Wl
WSMER
WS MR

wl

WSMR
WSMR
WSWMR
WEMR

W SMR
WSWR
WSMR
WS MR
WSMR

W SMR

PEAK
ALTITUDE
(KM)

1100
S1&

1702
1770
171

1100
1770
171
S1€

1702
177¢

223
192
203

224
199
156
2cce
184

1<7
185
175
174
16¢C

181

FULLOWING SECTION,

EXPERIMENTER

ReRe WEEER
ReGo STCNE

FoeTe HADDOCK
Wede LINCSAY
ReGe STCNE

ReRe WEEER
Wede LINDSAY
Re Go STONE
ReGe STCANF

FoeT, HADDOCK
WeJs LINLCSAY

Wy Go FASTIE
DeMe FACKER
CeMy, FACKER

Fe FUGUENIN
WeSe NUASY
Nede KCCMEN

We Es EEFRING
WeSe NUASY
We W, MUNEY
Ko FREDGA
Mo Jo KNOMEN

Ky FRELGA
Ky FREDGA
MyJoe KOCMEN
Vede KCLMFEN
Le ACTON

MeJo KCCMEN

ORGANIZATION

GSF(C

.GSFC

MICH
MICH
CSFC

GSFC
MICH
GSF(C
GSFC

MICH
vVICH

JrU
ARL
NERL

HARYV

GSFC

GSFC
GEFC
CSFC
GSFC
NRL

GSFC
GSFC
NRL
NRL
LK+C

NRL

P INDICATES PARTIAL SLCCFSS,

* %

el

SINIWIHI4XT L3X00H




SCL AR PHYSICS

STELLAR/SCLAR FLULXES

STELL AR/SOL AR PHOTOS

STELLAR/SCLAR SPECTRA

SEYSTEMS TEST

LLTRAVICLET

* DATA AT NSSDC.

ROCKEY
NUNBER

44,104CS
4,41€2GS
4e1G2CE
4,4236LS
4,169CS

4 461AS
406288
4,78GS
4,33(S
4449GS

4453CS
4elatCS
4,4 $5GS
4e 1S1CS
4419208

44243CS
44192CS
44244DS
4, 24ECS
4,2€2CS

44116CS
4,€2C¢
4452GS
44 1172¢CS
44229LS

4,134CS
4,2€2CS

4425GS
4,23LS
4,22US
44 78GS

*% DATA AT NSSCCs

LAUNCH
DA TE

09/730/67
10703767
1cs08/€7
10716767
oz2rs19s68

0c/2C/68

06/20/62
06/28/62
1C/701/7€3
10/18/6€3
04/127€5

10/26/65
12/€2/65
QE/Z20/€E€
11/12/66
0c/Ccré67

10705767
1C/7C5/67
Q4/z/¢68
04 s29/68
Cescerse8

10/30/64
03,17/65
0S/20/7€¢€
04 /24767
1C/71S/7€7

06/08/68
06/7C8/68

09730761
07724762

C</C6/63
10/701/¢€2

CESCRIPTION

LAUNCH L AUNCH

TINKE
(ut)

1€14
1813
1430
1805

z31€

142¢
143¢C
1700
1€0¢€
1448

1525
1730
1€1¢
1640
1618

1430
1430
1£C¢
1500
1741

1930
1510
223¢C
1520
1805

1740
1741

1430
2141

2130
17¢¢C

SITE

LB

WSHMR
" SMR
WSM¥R

WS MR

wSHR
WSMR
WSMR
WSNR
WSMR

W EMR
WS MR
W SMR
WS MR
WSMR

W SMR
WS MR
W EMR
WS ¥R
W SMR

W SMR
WS VMR
W SEMR
wWSW¥R
wSMR

WSMR
WSMR

Wl
Wl

WS MR
W EMR

FEAK
ALTITUDE
(K¥}

216
184
17%
182
1€1

res

192
203
216
196
200

173
179
16€
1€9
151

18%

182

179
151

224
208

2zz
21¢e

IN FOLLOWING SECTION,

<

EXPERIMENTER

HeE s
Jo ke
JoDos
Wo Au

HINTEREGGER
UNDERWOOC
PLRCELL
RENESE

Le ACTCN

Ke FREDGA

Do Mo
DeVs
Kol o
WeSoe

FACKER
FACKER
HALL AM
NUNS Y

Ko FRELCCGA

Ke FRECGA
Ko FREDGA

JaHe
Melde
MeJo

Ne Jo
JeDo

UNDERWQOD
KCCNEN
KCOVEN

KCCOMEN
PURCELL

Ko TNUSEY

Ve de
We P

We Se
Wohy
We Mg
LELEY
We A,

KCCNMEN
REICY

NURNSY
NUNEY
NEUFERT
NELPERT
RENCSE

Des PURCELL

WeP o

Wwe Eo

Co Eo

REICY

BEFRING

SHEL DON

Le GCLOBERG

Kol o

HALL AM

CRGANIZATION

CRL
GSFC
NRL
ccLo
LKHD

NEL
ARL
GSFC
GSFC
GSFC

GSFC
GSFC
GSFC
NRL
ARL

NRL
NRL
NRL
NRL
ASE

GSFC
CSFC
GSFC
GSFC
CCLo

MDL
ASE

coLc
FARY
GSFC

INDICATES PARTIAL StCCESS,

SININIHIdXT 13X004

gcl



SCLAFR PHYSICS

ULTRAVICLET

X RAYS

* DATA AT NSSOC,

ROCKET
NUMBER

4o116CSE
4,49GS
4o146CS
4o145GS
4o99C¢<

4,10008S
4424LS

4,18GCS
4,1010S
4,1G1CS

4010208
4,1C3DS
4,162Cs
40152GS
4,162C<

442323US
441340S

4e25CS
4433GS
4o116CS
4 4€EZGS
4,1€E9CS

4o72GES
44 55GS
17,02CS
4 41€3GS
4o1€3Cs<

441€2GS
4o156CS
441€5CS
4 42€3CS

*% DATA AT NSSCC,

LAUNCH LAUNCH L AUNCH
DATE TIME SITE
(u1)
10/30/€4 1620 WSVMR
04/12/€5 1448 WSMR
10/20/€¢ 203s WSWVMR
12/7C2/7¢€5 1730 wSMR
02/0z/€€ ) 9y X3 LR ¢
0ZsCZ/€€ z154 wl
04/14/€€ 1€Ce W SMR
04 /28766 1235 WSMR
08/2€/¢€€ 1813 LB
13212766 1€4C WSMR
0z/s147€7 1714 Wl
02r7zzr€1 1 €56 Wl
05/CSs/67 1618 WSWMR
10/70z7€7 1E1E wl
10/0c/€7 1420 WSNMR
1C/s19/€7 1eCe WS MR
OE/0E/EE 174¢C W SMR
CSs3C/e61 143¢C wI
1C/15/7¢€3 1605 WSMR
10/30/€4 1620 WSNMR
0371765 1510 WSMR
04/728/7€6 123€ WSNMR
0gs2C7€¢€ 233¢C WS MR
0c/7z0/€€ 1€1.C W SMR
CE/17/66 1950 Wi
11/1z/€€ b (- = W SMR
04/05/67 cC1l¢E WSMR
10/CZr€7 1€18 wil
0z/197€¢€ 2z1¢ W SMR
02/15/68 2315 BWSMR
OE/OE/EE 1741 W SMR

CESCRIFTION

FEAK
ALTITUDE
(kM)

189
200
184
185
229

219
162
17¢
212
174

205
22s
181
184
4

182
179

z24
199
18¢
156
178

165
172
2€8
151

1€0

184
1€1

1€1
1€

IN FOLLOWINC SECTION,

P

EXPERIMENTER

WeSe NMUNSY

Ke FRECCA

MeJo KCCMEN

Ke FRECCA

HeE o HINTEREGGER

HeEe HINTEREGCER
Fe FARKEF

MeJe KCCMEN

He Es¢ HINTEREGGER
Nede KCCMEN

HeE o HINTEREGGER
He Ee FINTEREGGER
MeJo KCCMEN

Jo He UNDERWCOD
JoNoe PLRCELL

WeA o RENSE
Ce PUFCELL

Ee HBEHRING
Se¢ MUNESY
eSe MULASY
Wo We MUNEY
MoeJo KCCNEN

WeMy NEUPERT

Je He UNDERWOOD
DeGe CARTWRICHT
Je He UNDERWORD
Lo ACTCNA

JeHe UNDERWCCEC
Le ACTON

Le ACTCN

We Fe FREICY

CRGANIZATICN

GSFC
GSFC
NRL
CSFC
CRL

CRL
caLc
NRL
CRL
NRL

CRL
CRL
NRL
GSFC
NRL

caLe
~DU

GSFC
GSFC
GSFC
GSFC
ARL

CEFC
GSFC
MINN
GSF C
LKHD

CESFC
LKHD
LKFC
ASE

INDICATES PARTIAL SULCCESS,

acl

SININIHIdX3 L3IXND0H



TEST AND SUFPCRT

ALBEDC

COSVMIC RAYS

ELECTRON CENSITY/TEMP

GALACTIC NCISE

ICNCSPHERIC CCMP/PROPAGT

MICRCMETECRITES

STELLAR/SOLAR FLUXES

STELL AR/SOL AR SFECTRA

SYSTENS TEST

* CATA AT NSSDC,

RCCKET
NUMEEFR

4o60CT
4,4EGT
4 04 8GT
BeC1CT
17,02¢CT

4e1zCT
4,4EGT
14g 243CT

4, €0CT

4,6CGT

EoC1GT
4e12CT
441CGT
S 01CT
Ze28GT

e 02CT
Se29¢T
3, 36GT
EeOZTCT
10,49GT

o

12, C1CT
14,01CI
EoCSGT
14 C2CT
4,€8GT

4,6ECT
10, 6S¢CT
10,70GT
1€,C1CT

% CATA AT NSSDCs

LAUNCH
DATE

08/08r€2

0E/72¢€7€2

05725762

12722759

OEs17/€€

Czr2¢/€0
OE/Z28/€2
CE/Q5/67

Cescevzez

08708762

12722759
C3/25/60
04/2Z/7€C
077227€0
oegsccs60

10718760
11703760
01/717/7¢€1
01/19/61
03715761

05702761
05/25/61
CEL L2/ €N
08/1€/€1
01/1.37€2

01/13/62
03/01/62
03/027€2
04/08/7€2

LAUNCH
TINE
(uT)

1243

0256

155¢C

1€4C
1243
0159

1 €S5S

0256
1840
zl44
c7cs
2010

1417
1619
042¢
1242
1747

2115
1703
cc1z
2027
1615

1615
2330
1047
112¢

LAUNCH

SITE

Wl
wi
WI
Wi
Wl
wl
wS
Wi
Wi
wl
wI
LB
Wl
wI
wi
wi
wi

wI
Wl

Wi
LB
Wi
LD

PEAK
ALTITUDE
(KM)

20¢C
S00
258

z48
2cc
150

150

22E
192
208
129
128

192

2Cs
22
143
7€

DESCRIPTICN IN FCLLCWING SECTICRN,

=]

EXPERIMENTER

Ao, BCGGESS

O.,Es BERGC

Ce Ee EERC

MoWe OLESON
NDoeGe CARTWRIGHT

EeF o SCRCNIT
0o Es EERC
Coloe HENENWAY

As BOGGESS

As BOCCESS

MoeWe OLFSON
EoF e SCRCNIT
Ke MECRKROW

EoF e SCRGNIT
Ee Fe SORCNIT

EeFe SCRGNIT
EeFe SCRCGNIT
Eoe Foe SORCNIT
EeF e SCRCENIT
CoWe CAMEROW

NoWo SPENCEFR
EoF o SCRCENIT
SeJo FEAUER
EoFe SCRGNIT
KeRe FROST

Ke K¢ FRCST
BoeDoe DCNN
Be Co DONN
EoFeo SCRGNIT

ORGAN IZATION

NRL

LASN

GSFC
GSF C
CLCL

GSFC

GSEFC

NRL

GSFC
GSFC
GSFC
GSFC

GSFC
CSFC
GSF C
GSFC
GSF C

MICH
CSFC
FEL

GSFC
GSFC

GSF C
GSF C
GSFC
GIEFC

INDICATES PARTIAL SULCCESS,

SININIH3IdX3 L3XND00Y
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TESY AND SUPPORT

SYSTEMS TESY

X RAYS

FOCKET
KUMBER

44 E7GT
14,111¢7
4 ¢88GT
14,28(T
12,0 3GT

4o13CT
12402¢T
17, C1GY
17,02¢CY
1€ ,8€GT

144 343GT
4eZO0INT

12, 08GT
120 10¢7

44172UG

LAUNCH
DATE

CE/1T/E3
10/21/¢€2

01/2E€/64

02s12/¢€4
04/15/€64

09726764
12711764
QE/ 1E/€EE
CE/s17/66
0g/2C/67

08/05/767
12/1C/67
Q2/70E/€E
04 /17768

CEsCas€?

LAUNCH
T14€
(LT}

1800
z117
1900
zC3cC
2325

1204
1800
2211
1950
2035

0159
2200
150C
2013

€453

LAUNCH
SITE

Wi
wi
wi
wi
wl

wWEMR
WSMR

wl

WS VP

PEAK
A TITUDE
(KM)

182

150
160
118

130

EXPERIMFATER

We As RUSSELL
Le WILLIAWS
We Ay RUSSELL
Eo SCRGNIT

Jols DONLEY

Jo By BUSSE
Fowe CCLLINS
Je Fe L ANE

DeGe CARTWRICGHT

JoeRe LEASE

Cole HEMENWAY
QoNe HANSEN
Ee Fe SURGNIT
JeFe WCCD

AoDs CODE

CRGANIZATICAN

GSFC
GSFC
CSFC
LARC
CSFC

GSFC
GSFC
GSFC
MINN
GSFC

DLDL
ARC

GSFC
GSFC

°

8¢l

SLIN3IWIEadX3 135004




ROCKET EXPERIMENTS 129

C. Rocket Data Descriptions

AIRGLOW MEASUREMENTS IN THE FAR ULTRAVIOLET

Investigators:
W. G. Fastie-Johns Hopkins University
H. M. Crosswhite-Johns Hopkins University
D. F. Heath-Johns Hopkins University

NASA Aerobee 1504

4.71 UA 4.72 UA 498 UA
Day of Launch June 29, 1962 June 29, 1962 May 7, 1963
Time of Launch 0455 UT 2100 UT 1900 UT
Peak Altitude 209.5km 210 km 223 km
Launch Site Wi Wi WI

Each rocket carried a far vitraviolet scanning grating spectrophotometer covering the wavelength range from
1100 to 2000 A. The detectors for 4.71 UA and 4.72 UA were blue-sensitive photomultiplier tubes, with sodium
salicylate powder films deposited on the window. These detectors were limited by low quantum efficiency and
sensitivity to long wavelength light. The detector for 4.98 UA employed a Csl photosurface on a LiF window.
The photon efficiency was thus much improved, and the high work function of Csl resulted in very low dark cur-
rent noise and insensitivity to scattered long wavelength radiation. Three filtered photometers, sensitive to the
6300-A wavelength and to the 1500- to 3000-A region, were mounted to look in the forward direction along the
rocket axis.

Data include:

1. Time variation of 1216 Lyman-alpha and 1304 O-I* lines for 4.72 UA and 4.98 UA with a time variation
of 1356 O-I* for 4.98 UA

2. Altitude profiles of 1217 Lyman-alpha for all three flights

3. Altitude profiles of 1304 O-I* for 4.72 UA and altitude profiles of 1304 and 1356 O-I* for 4.98 UA

4. Altitude profile of 1200 N-I** for 4,98 UA

AURORAL PARAMETERS EXPERIMENTS***

Air Force Rockets
AC3.603 AD3.612 AE3.613
Day of Launch February 9, 1964 March 13, 1965 March 6, 1965
Time of Launch 0411 UT 0742 UT 0731 UT
Peak Altitude 228 km 185 km 193 km
Launch Site FC FC FC
*Neutral oxygen.
**Neutral nitrogen.

*¥%% A partial listing of the many contributors is contained in: Baker, K. D., “Direct In Situ Measurements of Auroral Parameters,”
AFCRL Report 66-413, May 1966.




130 ROCKET EXPERIMENTS

Two rockets (AC3.603 and AE3.613) were launched into relatively dim, diffuse (IBC I) auroras, and the
third (AD3.612) was fired through several segments of an active, medium-intensity (IBC II) aurora. The instru-
mentation of these rocket payloads included electrostatic analyzers and a soft electron spectrometer for measure-
ment of the electron energy spectrum from 40 to 60 000 ev; scintillators for auroral particle energy deposition
(electrons E > 6 kev, protons E > 60 kev); Geiger counters for X rays (1-12 A) and electrons (E > 40 kev); RF
impedance probes for electron density and temperature; retarding potential analyzers for electron and positive ion
densities and temperatures; a mass spectrometer for positive ion composition; and photometers for auroral light
measurements. Two magnetic aspect sensors were included, one parallel and one transverse to the rocket’s longi-
tudinal axis. In addition to the on-board rocket measurements, ground-based instruments provided correlating
measurements; these instruments included all-sky cameras, photometers, spectrometers, magnetometers, riometers,
and a vertical ionosonde.

Data include:

1. Flight trajectories

2. The results of the ground-based measurements

3. Measurements of fluctuations in the earth’s magnetic field

4. Electron density from the standing wave impedance probes (AC3.603, AD3.612, AE3.613), and from the
plasma frequency probes (AC3.603, AD3.612), and from the retarding potential analyzer (AD3.612)

5. Positive ion currents from the retarding potential analyzers

6. Retarding potential analyzer data taken at 100 km for the ion detector (AC3.603)

7. Vehicle potential (volts) measured by the retarding potential analyzer near apogee (AC3.603, AE3.613)

8. Electron temperature vs altitude and time of flight as measured by the RF electron temperature probe,
the retarding potential analyzer as a Langmuir probe, and by the plasma frequency probe (AC3.603), and
also as determined by the retarding slope method of the retarding potential analyzer (AD3.612, AE3.613)

9. Auroral light measured by photometers which had a 9° field of view in a direction normal to the longitu-
dinal rocket axis (AD3.612, AE3.613)

10. Count rate of GM tube (1.4 mg/cm? window) (AD3.612, AE3.613)

11. Scintillator data from ejected package (AE3.613)

DIFFERENTIAL ABSORPTION AND FARADAY ROTATION EXPERIMENTS
NASA Nike Apache
Investigators:
S. A. Bowhill-University of Illinois
L. G. Smith-Geophysics Corporation of America

The rockets launched were part of a program to study and D and E regions of the ionosphere by measure-
ments of electron density. The techniques used were differential absorption and Faraday rotation.
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Data include:

1. Plots of extraordinary power vs time after launch for each rocket
2. Plots of Faraday rotation vs time after launch for each rocket

SOUNDING ROCKET DATA

Launch Date ’ La}mch Pe.zak Launch Rocket
Time Altitude Site Number
Mo Da Yr U (km)
04 16 64 2105 169 Wi 14.143U1
07 15 64 0800 1553 WI 14.144U1
07 15 64 0920 159.8 WwI 14.145U1
07 15 64 1025 170.7 Wi 14.146U1
11 10 64 1107 117 wI 14.147U1
11 19 64 2202 1694 SHIP 14.148U1
11 19 64 2020 165 WI 14.149U1
03 20 65 1320 174 SHIP 14.228U1
04 05 65 1345 177 SHIP 14.230U1
04 09 65 1918 191 SHIP 14.231U1
04 12 65 1714 186 SHIP 14.232U1
06 14 65 0913 176 WI 14.245U1
06 17 65 2141 176 Wl 14.246U1
09 15 65 2028 180 WI 14.244U1
12 15 65 1700 182 Wi 14.247U1
01 10 66 1714 186 Wi 14.248U1

ENERGETIC ELECTRON PRECIPITATION EXPERIMENT
NASA Nike Apache (14.118 GE)

Day of Launch: March 24, 1964 Time of Launch: 0422:54 (UT)
Peak Altitude: 184 km Launch Site: FC

Investigator:
D. S. Evans-Goddard Space Flight Center

The rocket was launched into a diffuse, post-breakup auroral display. A zinc sulfide scintillation counter
having a maximum and constant sensitivity for electrons between 8 and 60 kev measured the total auroral particle
energy influx. It viewed the incident charged particle flux through a collimator having a geometrical factor of
0.095 cm? ster. Three channel multiplier electron detectors were set up, by means of collimators and magnets, to
measure electrons in the ranges 2.5 to 6 kev, 7 to 16 kev, and 18 to 35 kev. The scintillation counter as well as
collimator axes were directed at an angle of 45° to the rocket spin axis. A fourth channel multiplier unit in a
shielded configuration measured the background. A fluxgate magnetometer in the payload provided information
about the orientation of the particle detectors with respect to the magnetic field.
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Data include:

. Flight description

. A schematic of the channel multiplier-magnetic analyzer electron detector

. The response curve of the channel multiplier-magnetic analyzer as a function of energy

. Fourteen-second auroral all-sky photographs taken at 21 sec and 156 sec after launch

The raw responses of all detectors plotted against flight time

. Sample electron differential electron energy spectra obtained during the flight

. The details of the intensity rise at +156 sec as detected by the 3.5-kev, 25-kev, and total energy detectors

GRENADE EXPERIMENTS
Nike Cajun Rockets

Investigators:
W. S. Smith-Goddard Space Flight Center
W. Nordberg-Goddard Space Flight Center
J. Theon-Goddard Space Flight Center
J. F. Bedinger-Geophysics Corporation of America
E. Manring-Air Force Cambridge Research Laboratories
L. H. Brace-Goddard Space Flight Center
J. J. Horvath~University of Michigan

The grenade experiments listed below were designed to obtain temperature, wind, density, and pressure data
between 30 and 120 km by exploding a series of grenades during ascent of the rocket and recording time and di-
rection of sound intervals on an array of sensitive microphones on the ground.

The directly measured parameters of temperature and wind are tabulated in computer printout form, as are
tables of interpolated temperature, computed pressure, percent pressure deviation from the 1962 U.S. standard
atmosphere, computed density, and percent density deviation from the standard atmosphere as a function of height.
The winds at 5-km intervals are tabulated in component form; these components are linear interpolations of the
measured winds. The individual errors in the measured winds and temperatures are also tabulated.

Data are available for 62 grenade experiments flown aboard Nike Cajun rockets during the period of July 9,
1960, to February 10, 1966:

GRENADE DATA

Launch Date Lal.mch Péak Launch Rocket
Time Altitude Site Number
Mo Da Yr un) (km) :
07 09 60 0359 103.5 WI 10.04GA
02 14 61 2350 130 Wi 10.07GA
02 17 61 0226 84 WI 10.08GA
04 05 61 1257 114 W1 10.33GA
05 05 61 2300 112 W1 10.02GA
05 06 61 0454 114 WI 10.28GA
07 13 61 2207 118 WI 10.30GA
07 14 61 1602 101 Wi 10.31GA
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GRENADE DATA (Continued)

Launch Date La}mch Pc?ak Launch Rocket
Time Altitude Site Number
Mo Da Yr um (km)
07 20 61 1030 128 WI 10.32GA
09 16 61 2355 88.5 Wi 10.36GA
03 02 62 0005 1124 WI 10.38GA
03 02 62 1115 114 Wi 10.39GA
03 23 62 2354 121 Wi 10.40GA
03 28 62 0004 122 WI 10.41GA
04 17 62 0928 118 Wi 10.42GA
06 07 62 0005 120 WI - 10.43GA
06 08 62 0053 117.3 WI 10.44GA
12 01 62 2125 124.2 WI 10.45GA
12 04 62 0719 51 Wi 10.46GA
12 06 62 0532 118.6 WI 10.47GA
12 06 62 0543 113.7 FC 10.66GA
02 20 63 2334 112.7 FC 10.58GA
02 20 63 2347 112.4 Wi 10.48GA
02 28 63 2148 112.7 FC 10.59GA
02 28 63 2211 102.7 WI 10.53GA
03 09 63 0001 117 FC 10.60GA
03 09 63 0001 112 Wi 10.54GA
12 07 63 1312 104 Wi 10.55GA
01 24 64 0016 128.0 WI 10.61GA
01 29 64 0411 114.1 Wi 10.71GA
01 29 64 0417 123.0 FC 10.89GA
01 29 64 0418 124.0 Al 10.81GA
02 04 64 0146 115.8 Wi 10.62GA
02 05 64 0040 125.0 FC 10.87GA
02 05 64 0320 119.0 WI 10.63GA
02 13 64 0430 119.0 FC 10.88GA
02 13 64 0430 118.9 Wl 10.136GA
02 13 64 0455 122.0 Al 10.82GA
03 07 64 0245 114.1 W1 10.137GA
04 18 64 0039 127.2 FC 10.73GA
04 18 64 0059 126.0 Wi 10.83GA
. 08 07 64 0100 118.0 Wi 10.78GA
08 08 64 0400 139.2 FC 10.104GA
08 12 64 0149 1159 WI 10.84GA
08 12 64 0215 124.8 FC 10.105GA
08 16 64 0315 122.0 Wl 10.85GA
08 16 64 0553 124.0 Al 10.115GA
08 17 64 1255 122.0 Al 10.116GA
08 18 64 0115 124.8 FC 10.106GA
08 18 64 0125 120.2 WI 10.113GA
11 05 64 1700 123.2 Wi 10.107GA
11 06 64 0002 120.3 Wi 10.133GA
11 06 64 0520 120.8 Wi 10.134GA
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GRENADE DATA (Continued)

Launch Date La}mch Péak Launch Rocket
Time Altitude Sit Numb
Mo Da Yr (UT) (km) e umber
11 06 64 1000 125.0 WI 10.135GA
11 19 64 1902 125.0 Wi 10.117GA
08 07 65 2006 120.3 WI 10.168GM
08 08 65 0340 1219 WI 10.169GM
10 13 65 1612 124.4 FC 10.97GM
10 19 65 1730 123.5 FC 10.98GM
10 23 65 1638 1144 FC 10.172GM
10 27 65 2348 N/A FC 10.173GM
02 10 66 0800 N/A PB 10.183GM

ION MASS SPECTROMETER EXPERIMENT

Investigators:
H. A. Taylor-Goddard Space Flight Center
H. C. Brinton-Goddard Space Flight Center

NASA Aerobee 1504 (4.14 GA)

Day of Launch: November 15, 1960
Time of Launch: 1641 UT

Peak Altitude: 230 km

Launch Site: WI

The rocket was fired into the ionosphere during the calming stage immediately after a period of moderate
disturbance. Positive ion constituents were measured using a Bennett radio frequency mass spectrometer, which
was mounted perpendicular to the rocket axis. The positive ion spectrum was sampled over the range of 8 to 46
amu once every 1.3 sec. Spectrometer sensitivity was modified by varying the stopping potential in six steps so
that spectra at equal sensitivity were recorded at approximately 8-sec intervals.

Reference: Taylor, H. A., Jr., and H. C. Brinton, “Atmospheric Ion Composition Measured above Wallops
Island, Virginia,” J. Geophys. Res., 66, 2587-2588, Aug. 1961.

The data, which have all been published in the reference, include a graph of altitude vs composition in per-
cent for primary constituents.

LOW-ENERGY AURORAL ELECTRONS EXPERIMENTS

Investigator:
D. S. Evans-Goddard Space Flight Center
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NASA Nike Apache

14.188 GE 14.189 GE
Day of Launch February 10, 1966 February 19, 1966
Time of Launch 0551 UT 0556 UT
Peak Altitude 202 km 201 km
Launch Site FC FC

A zinc sulfide powder scintillator detector measured the integrated energy flux above a 4-kev threshold which
was set by an aluminum covering used to suppress light. Both rockets carried channel electron multiplier detectors
in a magnetic spectrometer configuration. Six such detectors were included in each payload with center energies
E, nominally at 1, 2, 4, 8, 16, and 32 kev. A seventh detector was used to pick up background radiation. Rocket
14.188 GE was launched into a rather structured and active auroral form; whereas 14.189 GE was launched into a
moderately active breakup phase.

Electrons having energies greater than 50 kev were detected using a plastic scintillator-phototube detector.
An electron integral energy spectrum was obtained by feeding the phototube pulses to a three-channel threshold
discriminator. The thresholds were nominally set to pulses correspondingto energy losses in the scintillator of 60,
120, and 250 kev. An aluminum covering over the plastic scintillator suppressed the effect of auroral light on the
detector response. A photomultiplier tube coupled to an optical interference filter, having a broad transmission
band centered about 3914 A, provided a rough measure of the auroral brightness. All these detectors were mounted
such that their fields of view were co-aligned at an angle of 45° to the rocket spin axis. The rocket spin rate and
aspect were provided by a fluxgate magnetometer.

Data include:
1. One-sec averaged response of the 4-kev electron detector during the flight of 14.188
2. Sample electron differential energy spectra observed on flight 14.188

3. The relative responses of the low-energy electron detectors during reentry of 14.188 as plotted against at-
mospheric depth

4. One-sec averaged responses of the 4-kev and 60-kev electron detectors during the flight of 14.189
5. Sample electron differential energy spectra observed on flight 14.189 at pitch angles of 45° and 135°
6. The relative responses of the low-energy electron detectors during reentry of 14.189 plotted against at-
mospheric depth
NEUTRAL MASS SPECTROMETER EXPERIMENT
Investigators:

Edith I. Reed-Goddard Space Flight Center
C. R. Smith-Goddard Space Flight Center
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NASA Aerobee 1504 (4.14 GA)

Day of Launch: November 15, 1960
Time of Launch: 1641 UT

Peak Altitude: 230 km

Launch Site: WwI

Neutral particle constituents were measured using a Bennett radio frequency mass spectrometer, which was
mounted parallel to the rocket axis at the forward end. The spectrometer had a 7-5 cycle three-stage analyzer
with a resolution of about 1 part in 25. The mass range of 8 to 48 amu was swept once every 1.4 sec. The ion
source used 45-volt electrons at a nominal current of 10 ma.

Reference: Meadows-Reed, E., and C. R. Smith, “Mass Spectrometric Investigations of the Atmosphere be-
tween 100 and 227 Kilometers above Wallops Island, Virginia,” J. Geophys. Res., 69, 3199~
3207, Aug. 1964.

The data, which have all been published in the reference, include:
1. Table of altitude, total velocity, time, and angle of attack for ascent and descent
2. Graphs of ion current (amperes vs time (sec) and altitude above sea level (km) for various amu (measured))

3. Graph of separation ratio vs altitude above sea level

NEUTRON PROPORTIONAL COUNTER EXPERIMENT

Investigators:
W. P. Reidy~Geophysics Corporation of America
R. C. Haymes*-New York University
S. A. Korff-New York University

NASA Aerobee 150A (4.16 UE)

Day of Launch: August 23, 1960
Time of Launch: 1701 UT

Peak Altitude: 200 km

Launch Site: WI

NASA 4.16 UE was launched on a geomagnetically quiet day. The rocket contained 44 boron trifluoride
proportional counters, 20 containing 96% B10 and 24 containing 10% B0, The slightly modified Anton type
805 counters were filled to a pressure of 55 cm of Hg. The active length was 20.3 ¢m; the inside diameter was
2.2 c¢m; and the aluminum wall was 1.6 mm thick. The boron trifluoride counters detected slow neutrons by the
reaction B10 (n, &) Li?. The products of this reaction lost their energy primarily by ionization in the counter.
Thus, the counting rate due to neutrons and the background due to highly ionizing events could be determined.

Reference: Reidy, W.P., R. C. Haymes, and S. A. Korff, “A Measurement of Slow Cosmic-Ray Neutrons
up to 200 Kilometers,” J. Geophys. Res., 67, 459-465, Feb. 1962.
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The data, which have all been published in the reference, include:

1. Individual counting rates for the two groups of counters as a function of altitude, averaged over 20-sec
intervals

2. Slow neutron and background counting rates for the flight, averaged over 40-sec intervals

PITOT-STATIC TUBE EXPERIMENTS

Investigator:
J. J. Horvath~University of Michigan

Nike Apache
4.58 Ul 4.59 Ul
Day of Launch April 3,1963 July 10, 1963
Time of Launch 1646 UT 0246 UT
Peak Altitude 236 km 212 km
Launch Site Wi Wi

The pitot-static tube experiments were designed to measure pressure, temperature, and density in the region
of 30 to 120 km. Two radioactive ionization pressure gages were installed in each payload so that density and am-
bient pressure could be measured as the Nike Apache rocket ascended. The gage outputs were telemetered to
ground-based receiving and recording equipment.

The pitot-tube data are presented as measured pressure and density and derived temperature. The pressure
and density deviations from the 1962 U. S. standard atmosphere are tabulated with the measured data.

PITOT-STATIC TUBE DATA

Launch Date La}mch Pt.aak Launch Rocket

Time Altitude Sit Numb
Mo Da Yr (UT) (km) e umber
02 04 64 0135 158 Al 14.22UA
04 15 64 0122 156 Al 14.24UA
04 15 64 1556 158 Al 14.23UA

VLF PROPAGATION AND NOISE IN THE IONOSPHERE EXPERIMENTS

Investigators:
L. H. Rorden-Stanford University
L. E. Orsak-Stanford University
M. E. Mills-Stanford University

The fundamental purpose of the following experiments was to explore the effects of the lower ionosphere
on VLF waves.

330-268 O - 69 - 10
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Experiments on Aerobee 4.58 Ul

Band 1 Receiver (0.2-1.6 kHz)
Band 2 Receiver (1.6-12.5 kHz)
Band 3 Receiver (12.5-100 kHz)
Band 4 Receiver (1.25-1.6 MHz)
Broadband Receiver (0.2-12.5 kHz)
NSS Receiver (22.3 kHz)
Impedance Probe (1.54 and 120 kHz)-failed
Magnetometer (spin coil)

Chamber Pressure

Sun-Earth Aspect

Temperature and Voltage

Linear Accelerometer

Experiments on Aerobee 4.59 Ul

Band 1 Receiver (0.2-1.6 kHz)
Band 2 Receiver (1.6-12.5 kHz)
Band 3 Receiver (12.5-100 kHz)
Band 4 Receiver (1.25-1.6 MHz)
Broadband Receiver (0.2-12.5 kHz)
NSS Receiver (22.3 kHz)
Impedance Probe (1.54 and 120 kHz)
Magnetometer (spin coil)

Chamber Pressure

Moon Aspect

Conductance Probe

Lateral Accelerometers (2)

The receivers for bands 1, 2, and 3 shared a low frequency vertical loop antenna, while the band 4 receiver
used an independent vertical loop antenna. The broadband receivers derived their input signal from the output of
the low-pass filter of the band 2 sweeping receiver. The NSS receivers, each consisting of three receivers, operated
on signals from the low frequency vertical loop antenna, a horizontal loop antenna, and the electric plate antenna.
The impedance probe consisted of oscillators and a copper strip electric dipole that was mounted on the satellite
nose cone; it measured the complex impedance of the electric dipole. The magnetometers, utilizing the same loop
antenna as the low frequency receivers, measured the component of the earth’s magnetic field in the direction per-
pendicular to the rocket axis. Aerobee 4.58 carried a conductance probe which was a thin cylinder on the rocket
axis extending 60 cm beyond the normal nose tip.

The data include:

1. Aerobee 4.58 Ul and 4.59 Ul flight trajectory

o

. Aerobee 4.58 Ul and 4.59 Ul bands 1, 2, 3, and 4 data for ascent and descent

3. Magnetic flux density measured by both rockets for ascent and descent

4. Aerobee 4.58 Ul and 4.59 UI broadband receiver spectral and amplitude data for ascent and descent

5. Aerobee 4.59 Ul low frequency impedance probe conductance and capacitance data for ascent and

descent

6. Aerobee 4.59 Ul high frequency impedance probe capacitance data for ascent and descent

7. Conductance and capacitance as a function of height for ascent and descent in the sporadic E ionization

layer as measured by Aerobee 4.59 Ul

8. Aerobee 4.58 UI and 4.59 Ul electron density profile for ascent and descent

9. Aerobee 4.59 Ul measured probe conductance vs bias for 200-km altitude

10. Aerobee 4.58 Ul payload temperature data




PART VI. SATELLITE ORBIT
AND EPHEMERIS INFORMATION

Satellite orbit and ephemeris information are available in the form of satellite maps generated from a com-
puter program that determines subsatellite points at specified (generally 1-min) time intervals of the satellite’s
orbit. The subsatellite point consists of geodetic longitude between *180°, geodetic latitude between £90°, and
height above sea level in kilometers. In addition to the subsatellite points, the program computes ascending node
crossings for each pass. Other parameters ~ such as gyrofrequency, magnetic field dip angle, solar zenith angle,
and geomagnetic latitude at the satellite - are computed for several of the satellites, depending upon the usefulness
of these parameters in conjunction with the spacecraft’s experimental data.

The satellite maps listed below are available on 100-ft reels of microfilm with approximately 10 weeks of
information on each reel.

WORLD MAP INVENTORY

Period
Satellite Intefnatu‘)nal Start End
Name Designation

Mo Da Yr Mo Da Yr

Air Force (unnamed) 1965 31B 04 29 65 11 05 67
Alouette 1 1962 Beta Alpha 1 09 29 62 12 03 67
Alouette 2 1965 98A 11 29 65 02 06 68
Anna 1B 1962 Beta Mu 1 10 31 62 11 12 62
Ariel 1 1962 Omicron 1 04 26 62 11 10 64
02 17 65 10 05 65

Ariel 2 1964 15A 03 27 64 05 30 66
Ariel 3 1967 42A 05 05 67 01 30 68
Atlas-Centaur 4 1964 82A 12 11 64 12 12 64
ATS 2 1967 31A 04 06 67 08 22 67
Cosmos 2 1962 Iota 1 04 07 62 04 12 62
Cosmos 3 1962 Nu 1 03 16 64 05 12 64
~ 04 20 65 05 18 65

Cosmos 27 1964 14A 12 28 64 02 08 65
Courier 1B 1960 Nu 1 10 30 60 11 27 61
Early Bird 1965 28A 04 07 65 04 10 65
Echo 1 1960 Iota 1 02 19 61 04 16 61
10 29 61 06 04 68

Echo 2 1964 4A 01 25 64 03 12 68
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WORLD MAP INVENTORY (Continued)

Period
Satellite InteTnatn?nal Start End
Name Designation

Mo Da Yr Mo Da Wer
EGRS 1 1964 1C 01 11 64 07 20 65

08 03 65 09 28 65
EGRS 2 1966 77B 11 01 66 01 16 68
ERS 15 1966 77C 08 19 66 01 02 68
ERS 16 1966 51C 06 20 66 02 22 67
ERS 17 1965 58C 07 20 65 01 04 66
ERS 18 1967 40C 04 28 67 07 09 68
ERS 20 1967 40D 04 28 67 07 02 68
ERS 27 1967 40E 04 23 67 04 02 68
ESSA 1 1966 8A 02 03 66 08 15 67
ESSA 2 1966 16A 02 28 66 01 16 68
ESSA 3 1966 87A 10 02 66 01 16 68
ESSA 4 1967 6A 01 26 67 01 02 68
ESSA 5 1967 36A 04 20 67 12 19 67
Explorer 6 1959 Delta 1 08 07 59 11 12 59
Explorer 7 1959 Iota 1 10 13 59 04 15 60

01 01 61 01 08 62
Explorer 8 1960 Xi 1 11 03 60 12 25 60
Explorer 9 1961 Delta 1 02 16 61 03 12 61
Explorer 11 1961 Nu 1 04 27 61 12 25 61
Explorer 12 1961 Upsilon 1 08 15 61 01 29 62
Explorer 14 1962 Beta Gamma 1 10 02 62 03 03 64
Explorer 15 1962 Beta Lambda 1 10 26 62 06 25 63
Explorer 16 1962 Beta Chi 1 12 16 62 09 09 63
Explorer 17 1963 9A 04 03 63 08 13 63
Explorer 18 1963 46A 11 27 63 05 28 64

06 02 64 08 18 64

09 15 64 09 22 64

09 24 64 05 25 65
Explorer 19 1963 53A 12 19 63 02 05 64

04 04 64 04 14 64
Explorer 20 1964 51A 08 25 64 04 05 66
Explorer 21 1964 60A 10 04 64 03 29 66
Explorer 22 1964 64A 10 10 64 12 10 64

12 20 64 04 16 68
Explorer 23 1964 74A 11 06 64 01 18 66
Explorer 24 1964 76A 11 21 64 01 30 68
Explorer 25 1964 76B 11 21 64 09 06 66
Explorer 26 1964 86A 12 21 64 08 08 67
Explorer 27 1965 32A 04 29 65 01 02 68
Explorer 28 1965 42A 05 29 65 08 22 67
Explorer 29 1965 89A 11 06 65 04 11 67




SATELLITE ORBIT AND EPHEMERIS INFORMATION

141

WORLD MAP INVENTORY (Continued)

Period
Satellite Inte_rnati?nal Start End
Name Designation

Mo Da Yr Mo Da Yr
Explorer 30 1965 93A 01 11 65 01 23 68
Explorer 31 1965 98B 11 29 65 11 19 67
Explorer 32 1966 44A 05 25 66 04 18 66
Explorer 33 1966 58A 07 02 66 04 02 68
Explorer 34 1967 51A 05 24 67 09 24 67
Explorer 35 1967 70A 07 22 67 02 20 68
FR-1 1965 101A 12 06 65 08 29 67

Geophysical Research
Satellite 1963 26A 06 28 63 09 08 63
GGSE 1964 1B 01 11 64 09 28 65
Gravity Gradient 4 1967 53C 06 05 67 01 09 68
Gravity Gradient 5 1967 53D 06 26 67 01 16 68
Greb 1 1960 Eta 2 01 11 61 04 11 61
Greb 4 1963 21C 06 16 63 07 31 63
Greb 5 1964 01D 01 11 64 01 25 66
Greb 6 1965 16D 03 10 65 03 08 66
Injun 3 1962 Beta Tau 2 12 13 62 12 03 63
Intelsat 2A 1966 96A 11 02 66 11 08 66
Intelsat 2B 1967 1A 01 24 67 02 04 67
Lofti 2A 1963 21B 06 15 63 07 31 63
Nimbus 1 1964 52A 08 28 64 04 27 65
Nimbus 2 1966 ~0A 05 15 66 08 29 67
11 27 67 04 30 68
OAO 1 1966 31A 04 08 66 08 30 66
OGO 1 1964 54A 09 05 64 07 09 68
0G0 2 1965 81A 10 14 65 08 04 66
11 23 66 06 21 67
0GO 3 1966 49A 06 07 66 10 17 67
0SO 1 1962 Zeta 1 03 07 62 08 13 63
09 21 63 04 14 64
0SS0 2 1965 7A 02 03 65 10 08 66
0S0 3 1967 20A 03 08 67 05 07 68
0S0 4 1967 100A 10 18 67 12 26 67
0Vs-1 1967 40E 06 28 67 12 01 67
Pageos 1966 56A 06 24 66 05 07 68
Pegasus 1 1965 9A 02 16 65 12 05 67
Pegasus 2 1965 39A 05 26 65 12 05 67
Pegasus 3 1965 60A 07 30 65 10 31 67
Pioneer 5 1960 Alpha 1 03 11 60 03 11 60
Proton 1 1965 54A 04 28 66 09 19 67
Relay 1 1962 Beta Upsilon 1 02 18 63 11 08 66
Relay 2 1964 3A 01 21 64 10 17 67
San Marco 1 1964 84A 12 29 64 01 05 65
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WORLD MAP INVENTORY (Continued)

Period
Satellite Inter_namc?nal Start End
Name Designation

Mo Da Yr Mo Da Yr
San Marco 2 1967 38A 04 26 67 06 29 67
Saturn (SA-5) 1964 SA 01 29 64 05 03 66
Secor 1 1964 1C 01 11 64 03 31 64
Secor 2 1965 17B 03 11 65 05 19 65
Secor 3 1965 16E 03 09 65 01 23 68
Secor 4 1965 27B 04 03 65 05 11 65
Secor 5 1965 63A 08 10 65 09 27 66
Secor 6 1966 51B 06 09 66 05 26 67
Secor 7 1966 77B 08 19 66 02 27 68
Secor 8 1966 89B 10 05 66 02 14 67
Secor 9 1967 65A 06 29 67 07 16 65
Surcal 1965 65E 09 01 65 09 28 65
Syncom 2 1963 31A 07 26 63 04 06 65
Syncom 3 1964 47A 08 20 64 04 13 65
Telstar 1 1962 Alpha Epsilon 1 07 10 62 08 27 63
Telstar 2 1963 13A 05 09 63 05 18 65
TIROS 1 1960 Beta 1 02 26 61 06 18 61

12 04 61 01 29 62
TIROS 2 1960Pi 1 01 15 61 07 02 61

08 13 61 12 11 61
TIROS 3 1961 Rho 1 07 12 61 03 12 62
TIROS 4 1962 Beta 1 03 05 62 03 26 63
TIROS 5 1962 Alpha Alpha 1 06 19 62 10 08 63
TIROS 6 1962 Alpha Psi 1 09 18 62 09 16 64
TIROS 7 1963 24A 06 19 63 11 16 65

11 23 65 12 26 67
TIROS 8 1963 54A 12 21 63 07 25 67
TIROS 9 1965 4A 01 22 65 09 19 67
TIROS 10 1965 51A 07 01 65 06 27 67
Traac 1961 Alpha Eta 2 11 15 61 04 02 62

01 08 62 04 02 62
Transit 2A 1960 Eta 1 01 11 61 05 04 61
Transit 3B 1961 Eta 1 02 22 61 04 02 61
Transit 4A 1961 Omicron 1 08 10 61 03 19 63
TRS 2 1963 14B 05 10 63 09 23 63

09 29 63 11 19 63
TRS 4 1963 30B 07 20 63 08 04 63

08 14 63 12 10 63
TRS 5 1963 39B 10 17 63 11 04 63
TRS 6 1964 40C 07 17 64 03 16 65
Vanguard 1 1958 Beta 2 03 18 58 12 09 63
Vanguard 3 1959 Eta 1 09 18 59 12 11 59
Vostok 5 1963 20A 06 15 63 06 18 63
Vostok 6 1963 23A 06 18 63 06 21 63




PART VII. DATA RECEIVED AND IN PROCESSING

The Data Center staff makes every effort to ensure that all data on hand are fully documented and in a form
that can be utilized. In certain cases, the data or documentation from experiments listed here are incomplete, or
distribution of the data may have been delayed at the request of the experimenter. This section contains a listing
of data received by NSSDC but not yet ready for distribution. This list was compiled October 15, 1968. The ex-
periments are arranged in chronological order according to experiment discipline.

Data from these experiments may be available before the publication of the next Catalog. A requester
should inquire about the status of the data before sending a formal request.

Satellite Experiment Investigator Affiliation
1963 38C* Charged Particle C. Bostrom APL
?961622/32A Charged Particle W. Brown BTL
I;J;gio;?A% Charged Particle W. Brown BTL
}Eggiolrje;sﬁn 1 Cosmic Ray F. B. McDonald GSFC
Ilzggiolirt: ‘(l}amma 1 Cosmic Ray F. B. McDonald GSFC
1;4921:211?:1;‘}13 Rho 1 Cosmic Ray H. R. Anderson Rice
(1:)9(}63 ; 4A Solar Cosmic Ray K. Anderson CALB
1;’19212211%: Cosmic Ray H. R. Anderson Rice
I;’I;(;i;; zh a Rho 1 Magnetometer C. P. Sonett ARC
Ilagg’lzo}r?irt: ‘(l}amma 1 Magnetic Field L. Cahill NHU
}13;(22022128 Magnetometer N. F. Ness GSFC

*Identified by international designation only.
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Satellite Experiment Investigator Affiliation
1961 Alpha Epsilon* Impedance Probe J. Ulwick AFCRL
1962 Alpha Chi* Impedance Probe J. Ulwick AFCRL
1962 Phi 1* Impedance Probe J. Ulwick AFCRL
1962 Lambda* Impedance Probe J. Ulwick AFCRL
1962 Alpha Beta* Impedance Probe J. Ulwick AFCRL
1962 Alpha Gamma* Impedance Probe J. Ulwick AFCRL
1962 Beta Kappa* Impedance Probe J. Ulwick AFCRL
0GO 1 ; .
1964 54A VLF Receiver R. A. Helliwell SRI
Explorer 23 Micrometeoroid
1964 74A D. G. Holden LARC
Gemini 5 Cloud Top .
1965 68A Spectrometer F: By RWAC

*Identified by international designation only.



APPENDIX A. DETECTOR THRESHOLD ENERGIES

ELECTRON ENERGIES

10 kev to <1 Mev 1 Mev to<5 Mev =5 Mev

Satellite Page Satellite Page Satellite Page
Explorer 4 10 Explorer 1 9 Explorer 4 10
Explorer 6 13 Explorer 4 10 Explorer 6 12
Explorer 11 14 Explorer 6 11 Explorer 11 14
Explorer 12 15 Explorer 7 24 Explorer 15 21
Explorer 14 18 Explorer 12 15 Explorer 18 27
Explorer 15 19 Explorer 14 18 Explorer 18 28
Explorer 15 20 Explorer 15 19 Pioneer 5 25
Explorer 15 21 Explorer 18 29
Explorer 18 77 Explorer 18 28
Explorer 18 28 Explorer 21 29
Explorer 21 29 Pioneer 5 25
0S0 1 16 Relay 1 22
Telstar 1 17
Telstar 2 24

PROTON ENERGIES
10 kev to <6 Mev 6-30 Mev >30 Mev

Satellite Page Satellite Page Satellite Page
Explorer 4 10 Explorer 1 9 Explorer 4 10
Explorer 6 13 Explorer 4 10 Explorer 6 11
Explorer 11 14 Explorer 6 11 Explorer 6 12
Explorer 12 15 Explorer 7 24 Explorer 7 24
Explorer 14 18 Explorer 12 15 Explorer 11 14
Explorer 15 19 Explorer 14 18 Explorer 12 15
Explorer 15 20 Explorer 15 19 Explorer 15 21
Explorer 18 27 Explorer 18 27 Explorer 18 27
Explorer 21 29 Explorer 18 28 Explorer 18 28
0SO 1 16 Explorer 21 29 Pioneer 5 25
Relay 1 29 Pioneer 5 25 Pioneer 5 26
Telstar 1 17 Relay 1 29 Relay 1 22
Telstar 2 24 Telstar 1 17 Telstar 1 17

Telstar 2 24 Telstar 2 24
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